SUBSTITUTED SULFONYLPKSNYLHETEROCYCLES 
AS CYCLOOXYGENASE-2 AND 5 -L IPOXYGENASE 

INHIBITORS 

5 FIELD OF THE INVENTION 

i 

This invention is in the field of antiinflammatory 
pharmaceutical agents and specifically relates to 
compounds, compositions and methods for treating 
10 disorders mediated by cyclooxygenase-2 or 

5 -lipoxygenase, such as inflammation and allergic 
conditions such as asthma. 



BACKGROUND OF THE INVENTION 

15 

Prostaglandins play a major role in the 
inflammation process, and the inhibition of 
prostaglandin production, especially production of 
PGC-2 , ?GK2 and ?GE2 , has been a common target of 

20 antiinflammatory drug discovery. However, common non- 
steroidal antiinflammatory drugs {NSAIDs) that are 
active in reducing the pros tagiandin- induced pain and 
swelling associated with the inflammation process are 
also active in affecting other pros tagiandin- regulated 

25 processes not associated with the inflammation process. 
Thus, use of high doses of most common NSAIDs can 
produce severe side effects, including life threatening 
ulcers, that limit their therapeutic potential. An 
alternative to NSAIDs is the use of corticosteroids, 

30 which have even more drastic side effects, especially 
when long term therapy is involved. 

Previous NSAIDs have been found to prevent the 
production of prostaglandins by inhibiting enzymes in 
the human arachidonic acid/ pros tagiandin pathway 

5 5 including the enzyme cycleoxygenase (COX) . The recent 
discovery of an inducible enzyme associated with 
inflammation (named "cyclooxygenase-2 (COX -2 ) " or 
"prostaglandin G/H synthase II") provides a viable 



target of inhibition which more effectively reduces 
inflammation and produces fewer and less drastic side 
effects . 

In another portion of the arachidonic acid 
pathway, physiologically active leukotrienes , such as 
leukotriene 3 4 (LT3 4 ) , leukotriene C4 (LTC4 ) and 
leukotriene D4 (LTD4) and other metabolites, are 
produced by the 5-lipoxygenase-mediated (5-LO) 
oxidation of arachidonic acid. These leukotrienes have 
been implicated in various inflammation-related 
disorders and allergic diseases, and thus compounds 
which inhibit 5- lipoxygenase are useful in the 
treatment of disease states in which leukotrienes play 
an important role. 

It is believed that selective dual inhibitors of 
both cyclooxygenase-2 and 5 -lipoxygenase, which affect 
the two enzymes at low concentrations, will more 
completely and permanently affect the damage caused by 
the various diseases and disorders mediated by 
cyclooxygenase-2 and 5 -lipoxygenase but without the 
gastrointestinal side effects associated with 
traditional NSAIDs . 

The references below that disclose 
antiinflammatory activity, show continuing efforts to 
find a safe and effective antiinflammatory agent. The 
novel compounds disclosed herein are such safe and also 
effective antiinflammatory agents furthering such 
efforts. The invention's compounds are found to show 
usefulness in vivo as antiinflammatory agents with 
minimal side effects. The compounds disclosed herein 
preferably selectively inhibit cyclooxygenase-2 over 
cyciooxygenase- I . 

Compounds which selectively inhibit 
cyciooxygenase-2 have been described in U.S. patents 
5,330,733, 5,344,991, 5,393,790 and WO documents 
W094/15932, WO94/27380, WO95/C0501, W094/13635, 
WO94/20430, and W094/2673I. 



Compounds which inhibit 5 -lipoxygenase have been 
described in U.S. patencs 5,354,877, 5,302,603, 
5,234,950, 5,098,932 and 5,354,865, among others. 

Compounds which inhibit eye 1 coxy genase and 5- 
iipoxygenase have been described in U.S. Patent Nos . 
5,298,521, 5,242,940, 5,234,939, and 5,356,898, among 
others. However, these previous mixed inhibitors do 
not selectively inhibit cyclooxygenase-2 and therefore 
still cause the gastrointestinal side effects which 
substantially reduce their usage and effectiveness. 

The invention's compounds are found to show 
usefulness in vivo as dual inhibitors of 
cyciooxygenase-2 and 5 - lipoxygenase with minimal side 
effects. 

DESCRIPTION OF THE INVENTION 

A class of compounds useful in treating 
cyciooxygenase-2 and 5 - lipoxygenase -media ted disorders 
is defined by Formula I: 




wherein A is a 5- or 5 -member ring substituent 
selected from partially unsaturated or unsaturated 
heterocyclo and carbocyciic rings, wherein A is 
optionally substituted with a radical selected from 
acyl, halo, alky 1 , haloaikyi, cyano , nitro, carboxy 1 , 
alkoxy, oxo, aminocarbony 1 , alkoxycarbonyl , 
carbcxyaikyi , cyanoaiky 1 , and hydroxy a Ikyl ; 

wherein Y is a radical selected from oxy , thio, 
suifinyi, suifonyl, alkyi, alkenyi, alkynyl, alky lory , 
aikyithio, aikyicarbony 1 , cycloalky i , aryl, haioalkyi , 
hydroxyalkyi, hydroxyalky icxy , hydroxy a Iky loxyalky 1 , 
hydroxyaikyichio, hydroxyalkyi thioa Ikyl-, oximinoalkoxy , 
ox i mi noa 1 koxy a 1 !<y 1 , ( aikyl ) oximinoalkoxy , 



{alkyl) oximinoalkoxyalkyi , oximinoalkylthio, 
oximinoalky Ithioalkyl , (alkyl) oximinoalkylthio, 
{ alkyl ) oximinoalkylthioalkyl , carbony ialky loxy , 
carbonyialkyloxyaikyl , carbonyialkylthio , 
carbonv la Iky Ithioalkyl , he tero cycle , cycloalkenyl , 
ar alkyl, heterocycloalkyl , acyl , alky Ithioalkyl , 
alkyloxyalkyl , alkenylthio , alkynylthio , alkenyloxy , 
alkynyloxy , alkeny Ithioalkyl , alkynylthioalkyl , 
alkenyloxy alky 1 , alkynyloxy alkyl , ary Icarbonyl , 
aralkylcarbonyl , aralkenyl , alky larylalkyny loxy , 
alkylarylalkenyloxy , alkyiarylalkynylthio , 
alky larylalkeny 1 chio , haloalky Icarbonyl , alkoxyalkyl , 
alkylaminocarbonylalky 1 , he ter oar alkoxyalkyl , 
heteroary loxyalkyi , heteroary ithioalkyl , 
heteroaralkylthioalkyl , het eroaralkoxy , 
heteroaralkylthio , heteroary loxy , heteroaryl thio , 
aryithioalkyl , aryloxyalkyl , haloary loxyalkyl , 
aralkylthioalkyl , aralkoxyalkyl , alkoxyar alkoxyalkyl , 
alkoxycarbonylaiky 1 , alkoxycarbonylcyanoalkenyl , 
aminocarbony Ialky 1 , N - a 1 ky i ammo c ar bony 1 , N- 
arylaminocarbony 1 , K , N -di a Iky laminocarbony 1 , N-alkyl-N- 
ary laminocarbonyl , cycloalky laminocarbony 1 , 
heterocyclcaminocarbonyl , carboxyalky laminocarbony 1 , 
alky icarbonyiaikyl , araikoxy carbony ialky laminocarbony 1 , 
haloaralky i , carboxyhaioalky 1 , a ikoxy carbony lhaioalkyi , 
aminocarbonylhaloaikyi , alky laminocarbony lhaioalkyi , N- 
alkylamino , N, N-diaiky laminc , N - ary 1 amino , N- 
ar al ky 1 ami no, N - a 1 ky 1 - N - ar a 1 ky 1 amino , N-alkyl'-N- 
a ry 1 ami no , ami no alkyl , N-alkyiaminoalkyl , N, N- 
diaikylaminoaikyl , N-ary iaminoalkyi , N- 

aralkylaminoaiky 1 , N - a i ky 1 - N - ar a 1 ky 1 ami no a 1 ky 1 , N-alkyl 
N-ary iaminoalkyi , aminoalkoxy , aminoaikoxy alkyl , 
aminoaikyi thio , aminoa Iky Ithioalkyl , cycloalky loxy , 
e/cioaiky ialky loxy , cycloaikylthio , eye loalkyla Iky 1 thio 
ary loxy , araikoxy, ary It hie , araiky 1 thio 7 alkylsulf inyl 
aikyisulf onyi , aminosulf onyl , N - a 1 ky 1 aminosul f o ny 1 , N- 



ary 1 amino sulfonyl , aryisuif cnyi , M,N- 
dialkylaminosulf onyl , N-alky i-N- ary 1 amino sulfonyl , 




wherein Ar is selected from ary 1 and heteroary 1 , 
wherein Ar is optionally substituted with one or two 
substituents selected from halo, hydroxy 1, mercapto, 
amino, nicro, 'cyano, carbamoyl, alkyl, alkenyloxy, 
alkoxy, alkylthio, alkylsulf inyl , alkylsulf onyl , 
alky 1 amino , dial kyl ami-no , haloalkyl , alkoxycarbonyl , N- 
alky 1 carbamoyl , N, N-dialkylcarbamoyl , alkanoylamino , 

cyanoalkoxy , carbamoyl alkoxy , alkoxycarbony lalkoxy and 

R 5 

wherein r! is one or more substituents selected 
from heterocyclo , cycioalkyl , cycloalkenyl and aryl, 
wherein R- is optionally substituted at a substi tut able 
position with one or more radicals selected from alkyl, 
haloalkyl, cyano, carboxyl, alkoxycarbonyl, hydroxy 1 , 
hydroxyalkyl, haloalkoxy, amino, alkylamino, arylamino, 
nitro, alkoxyalkyl , alkylsulf inyl , halo, alkoxy and 
alkyl chio ; 

wherein R 2 is selected from alkyl and amino; 

wherein R 3 and R 4 together form a group of the 
formula -3-X-3 1 which together with the carbon atom to 
which 3 and 3 1 are attached, "defines a ring having 6 
ring atoms, wherein 3 and 3 1 , which may- be the same or 
different, each is alkyiene and X is oxy, and which ring 



6 



may bear one, two or three substi tuents , which may be 
the same or different, selected from hydroxy 1 , alkyl, 
aikoxy, alkenyloxy and alkynyloxy; 

wherein R 5 is selected from hydroxyl, aikoxy, 
alkylcarbonyloxy , ary 1 car bony ioxy , carboxyl, 
axninocarbonyl , alky laminocarbonyi , alkoxycarbonyl , acy 1 , 
and cyano; 

wherein R 6 is selected from hydride , alkyl , aryi 
and ar alkyl; 

wherein R 7 is selected from alkyl, aikoxy, alkenyl 
and alkynyl; 

wherein R 8 is oximino optionally substituted with 
alkyl; and 

wherein n is 0 or 1; 



is oxazolyl; 

or a pharmaceutically-acceptable salt thereof. 

Compounds of Formula I would be useful for, but 
not limited to, the treatment of inflammation in a 
subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic 
for the treatment of fever. For example, compounds of 
the invention would be useful to treat arthritis, 
including but not limited to rheumatoid arthritis, 
spondyloarthopathies , gouty arthritis , osteoarthritis , 
systemic lupus erythematosus and juvenile arthritis. 
Such compounds of the invention would be useful in the 
treatment of asthma, bronchitis, menstrual cramps, 
tendinitis, bursitis, skin-related conditions such as 
psoriasis, eczema, burns and dermatitis, and from post- 
operative inflammation including from ophthalmic 
surgery such as cataract surgery and refractive 
surgery. Compounds of the invention also "would be 
useful to treat gastrointestinal conditions such as 
inflammatory bowel disease, Crohn's disease, gastritis, 



provided Ar is substituted with 




when A 



irritable bowel syndrome and ulcerative colitis, and 
for the prevention or treatment of cancer, such as 
colorectal cancer. Compounds of the invention would be 
useful in treating inflammation in such diseases as 
vascular diseases, migraine headaches, periarteritis 
nodosa, thyroiditis , aplastic anemia, Hodgkin 1 s 
disease, sclerodoma, rheumatic fever, type I diabetes, 
neuromuscular junction disease including myasthenia 
gravis, white matter disease including multiple 
sclerosis, sarcoidosis, nephrotic syndrome, Behcet's 
syndrome, polymyositis, gingivitis, nephritis, 
hypersensitivity , swelling occurring after injury , 
myocardial ischemia, and the like. The compounds would 
also be useful in the treatment of ophthalmic diseases, 
such as retinitis, retinopathies, uveitis, ocular 
photophobia, and of acute injury to the eye tissue. 
The compounds would also be useful in the treatment of 
pulmonary inflammation, such as that associated with 
viral infections and cystic fibrosis . The compounds 
would also be useful for the treatment of certain 
central nervous system disorders such as cortical 
dementias including Alzheimer's disease. The compounds 
of the invention are useful as anti- inflammatory 
agents, such as for the treatment of arthritis, with 
the additional benefit of having significantly less 
harmful side effects. These compounds would also be 
useful in the treatment of allergic rhinitis, 
respiratory distress syndrome, endotoxin shock 
syndrome, atherosclerosis and central nervous system 
damage resulting from stroke, ischemia and trauma. The 
compounds would also be useful in the treatment of 
pain, but not limited to postoperative pain, dental 
pain, muscular pain, and pain resulting from cancer. 

Besides being useful for human treatment, these 
compounds are also useful for treatment of mammals, 
including horses, dogs, cats, rats, mice, sheep, pigs, 
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The present compounds . may also be used in co- 
therapies, partially or completely, in place of other 
conventional antiinflammatories, such as together with 
steroids, NSAIDs, LT34 antagonists and LTA4 hydrolase 

5 inhibitors. 

Suitable LTB4 inhibitors include, among others, 

ebselen, Bayer Bay-x-1005 , Ciba Geigy compound CGS - 
25019C , Leo Denmark compound ETH-615, Lilly compound LY- 
2S3111, Ono compound ONO-4057, Terumo compound TMK-688, 

10 Lilly compounds LY-213024, 264086 and 292728, Ono 

compound ONO-LB457, Searle compound SC-53228, calcitrol, 
Lilly compounds LY-210073, LY223982, LY233469, and 
LY255283, ONO compound ONO-L3-448, Searle compounds SC- 
41930, SC-50605 and SC-51146, and SK&F compound SKF - 

15 104493. Preferably, the LT34 inhibitors are selected from 
ebselen, Bayer Bay-x-1005, Ciba Geigy compound CGS- 
25019C, Leo Denmark compound ETH-615, Lilly compound LY- 
293111, Ono compound ONO-4057, and Terumo compound TMK- 
688. 

20 Suitable 5-LO inhibitors include, among others, 

masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, fiezelastine hydrochloride, enazadrem 
phosphate, and bunaprolast. 

The present invention preferably includes 

25 compounds which selectively inhibit cyclooxygenase-2 
over cyclooxygenase-1 as well as inhibit the 5- 
1 lipoxygenase enzyme. Preferably, the compounds have a 
cyclooxygenase-2 IC50 of less than about 0.5 jiM, and 
also have a selectivity ratio of cyclooxygenase-2 

30 inhibition over cyclooxygenase-1 inhibition of at least 
50, and more preferably of at least 10C, and inhibit 5- 
1 ipoxygenas e at less than about 10 jiM. Even more 
preferably, the compounds have a cyclooxygenase-1 IC50 
of greater than about 1 jiM, and more preferably of 

35 greater than 20 joK and have a 5 - lipoxygenase IC50 of 
less than about 1 jiM. Such preferred selectivity may 



indicate an ability to reduce the incidence of common 
NSAID- induced side effects. 

A preferred class of compounds consists of those 
compounds of Formula I wherein A is a radical selected 
from thienyl , oxazolyi, fury 1 , pyrrolyl, thiazolyl , 
imidazoiyi, isothiazoiyl, triazolyl , isoxazolyl, 
pyrazolyl, cyciopentenyl , phenyl, and pyridyl, wherein A 
is optionally substituted with a radical selected from 
acyi, halo, lower alkyl, lower haioalkyl, oxo, cyano, 
ni tro , car boxy 1, lower alkoxy, aminocarbonyl, lower 
alkoxycarbonyl , lower carboxyalkyl , lower cyanoalkyl, 
and lower hydroxy alkyl ; wherein Y is a radical selected 
from oxy, thio, sulfinyl, suifonyl, lower alkyl, lower 
aikenyi, lower alkyny 1, lower alkyloxy, lower 
hydroxy alkyl , lower hydroxy alkyl oxy , lower 
hydroxyalkyloxyalky 1 , lower oximinoalkoxy , lower 
oximinoalkoxyalkyl , lower (alkyl ) oximinoalkoxy , lower 
(alkyl ) oximinoalkoxyalkyl , lower carbony lalky loxy , lower 
carbonylalkyloxyalkyl , lower hydroxyalkyl thio , lower 
hydroxys Iky lthioalky 1 , lower oximinoalkylthio , lower 
oximinoalkyl thioalky 1 , lower (alkyl ) oximinoalkylthio , 
lower (alkyl ) oximinoalkyl thioalky 1 , lower 
carbony lalky Ithio , lower carbony lalky lthioalky! , lower 
alky ithio , lower alky I carbony 1 , lower cycloalkyl, 
phenyl, lower haioaikyi, 5- or 6 -member ed heterocyclo, 
lower cycioaikenyl , lower aralkyl, lower 
heterocycloalkyi , acyl, lower alkyl thioalky 1 , lower 
alkyloxyalkyl , lower alkeny ithio , lower alkyny Ithio, 
lower alkeny loxy, lower alkyny loxy, lower 
alkenylthioalkyl , lower alkyny lthioalky 1 , lower 
alkeny loxy alky i , lower alkyny loxy alkyl , phenyl carbony 1 , 
lower araiky icarbonyl , lower aralkenyl, lower 
alky iarylalkyny loxy , ' lower alkylary ialkeny loxy , lower 
alky iaryiaikynyi thio , lower alkylary ialkeny ithio , iov/er 
haloalky Icarbonyl , lower alky 1 amino carbony lalky 1 , iov/er 
he t e roar a 1 koxy a 1 ky 1 , lower he teroary loxy alkyl , lower 
heteroaryithioaikyi , lower heteroaralky lthioalky! , lower 



10 



heteroaralkoxy , lower heteroaralky ithio , lower 
net eroary loxy , lower heceroary Ithio , lower 
aryithioalkyl, lower ary loxyaikyl , lower 
araikylthioalkyl , lower aralkcxyaiky 1 , lower 
5 alkoxyaralkoxyaikyl , lower alkoxycarbonylalkyl , lower 
alkoxycarbonyicyanoalkenyl , lower aminocarbonylalkyl , 
lower N-ailcylarniriOcarboriyl , N-pheny laminocarbonyl , lower" 
N, N-dialkyiaminocarbonyi , lower N-alkyl-N- 
aryiaminocarbonyl , lower cycloalkyiaminocarbony 1 , lower 

10 heterocycloaminocarbonyl , lower 

carboxyalkylaminocarbonyi , lower alky Icarbonylalkyl , 
lower aralkoxycarbonyialkylaminocarbonyl / lower 
haloaralkyl , lower carboxyhaloalkyl , lower 
alkoxycarbonylhaloalky 1 , lower aminocarbonylhaloalkyl , 

15 lower alkylaminocarbony lhaloalkyl , lower N-alkylamino , 
lower N, N-dialky Iamino , N- phenyl ami no , lower N- 
aralkylamino , lower N- alky 1 -N-ara Iky iamino , lower N- 
alky 1-N- ary iamino , lower aminoalkyl, lower N- 
aiky laminoalky 1 , lower N, N-dialkylaminoalkyl> lower N- 

20 arylaminoalicyl , lower N-araikyiaminoalkyl , lower N- 
aiky 1 -N-ara Iky laminoalky 1 , lower N-alkyl-N- 
ary laminoalky! , lower aminoaikoxy, lower 
aminoalkoxyaikyl , lower aminoalkyl thio , lower 
aminoaikyithioalky 1 , lower cycioalky loxy , lower 

23 cy cioa Iky 1 alky loxy , lower cycioalky ithio , lower 
cycloaikylalkyi thio , pheny loxy , lower aralkoxy, 
pheny Ithio , lower araiky ithio , lower alkylsuif inyl , 
lower alkylsuif onyl , aminosuiionyl , lower N- 
aiky laminosulf onyl , lower N-ary laminosulf onyl , lower 

30 arylsulf onyl , lower N, N-dialky laminosulf onyl, lower N- 
alky 1 -N-ary iamino sul fcnyi , 

R 5 
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wherein Ar is ^selected from aryl selected from phenyl, 

biphenyl and naphthyl , and 5- and 6-membered heceroaryl, 

5 wherein Ar is optionally substituted with one or two 

subs tituents selected from halo, hydroxy 1 , mercapto , 

amino, nitro , cyano, carbamoyl, lower alkyl , lower 

alkenyloxy, lower alkoxy, lower alkylthio, lower 

alkyisulf inyl , lower alkylsulf onyl , lower alkylamino, 

10 lower dialkylamino , lower haloalkyl, lower 

alkoxycarbonyl , lower N-alkylcarbamoyl , lower N,N- 

dialkylcarbamoyl , lower alkanoylamino , lower 

cyanoalkoxy, lower carbamovlalkoxv, lower 

R 5 " 

alkoxycarbonylalkoxy and n R ; wherein R 1 is at 

15 least one substituent selected from 5- and 6-membered 
heterocyclo, lower cycloalkyi, lower cycloalkenyl and 
aryl selected from phenyl, biphenyl and naphthyl, where 
R 1 is optionally substituted at a substitutabie position 
with one or more radicals selected from lower alkyl, 

2 0 lower haloalkyl, cyano, car boxy 1 , lower alkoxycarbonyl, 
hydroxy 1, lower hydroxyaikyl , lower haloalkoxy, amino, 
lower alkylamino, pheny lamino , nitro, lower alkoxyalkyl, 
lower alkylsulf inyl , halo, lower alkoxy and lower 
alkylthio; wherein R 2 is selected from lower alkyl and 

2 5 amino; wherein R 3 and R 4 together form a group of the 
formula -B-X-B 1 which together with the carbon atom to 
which B and 3 1 are attached, defines a ring having 6 
ring atoms, wherein 3 and 3 1 , which may be the same or 
different, each is aikylene and X is oxy , and which ring 

JO may bear one, two or three subs tituents , which may be 
the same or different, selected from hydroxy 1 , lower 
alkyl, lower alkoxy, lower aikenyioxy and lower 
aikynyloxy ; wherein R 5 is selected from hydroxyl, lower 
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alkoxy, lower alkylcarbonyloxy , phenylcarbonyloxy , 
carboxyl, aminocarbony 1 , lower alky laminocarbony 1 , lower 
alkoxycarbonyl, lower acyl, ana cyano; wherein R 5 is 
selected from hydrido, lower alkyl, phenyl and lower 
5 aralkyl; wherein R 7 is selected from lower alkyl, lower 
alkoxy , lower alkenyl and lower alkynyl; wherein R 8 is 
oximino optionally substituted with alkyl; and wherein n 
is 0 or 1; or a pharmaceuticaily-acceptable salt 
thereof . 

10 A more preferred class of compounds consists of 

those compounds of Formula I wherein A is a radical 
selected from thienyl , oxazolyl, furyl, pyrrolyl, 
thiazolyi , imidazolyl, isothiazolyl , triazolyl, 
isoxazolyli pyrazolyl, cyclopentenyl , phenyl, and 

15 pyridyl, wherein A is optionally substituted with a 
radical selected from acyl, halo, lower alkyl, lower 
haloalkyl, oxo, cyano, nitro, carboxyl, lower alkoxy, 
aminocarbonyl , lower alkoxycarbonyl, lower carboxyalkyl , 
lower cyanoalkyl , and lower hydroxyalkyl ; wherein Y is 

20 a radical selected from oxy, thio, sulfinyl, sulfonyl, 
lower alkyl, lower alkenyl, lower alkynyl, lower 
alkyloxy, lower hydroxyalkyl, lower hydroxyalkyloxy , 
lower hydroxyalkyloxyalkyl , lower oximinoalkoxy , lower 
oximinoalkoxyalkyl , lower (alkyl ) oximinoalkoxy, lower 

25 (alkyl ) oximinoalkoxyalkyl , lower carbonyl alkyloxy , lov/er 
carbonyl alkyloxy alkyl , lower hydroxyalkyl thio , lower 
hydroxyalkyl thioalkyi , lower oximinoalkalkyl thio , lower 
oximinoalkylthioalkyi , lower (alkyl ) oximinoalky Ithio , 
lower ( alkyl ) oximinoalkylthioalkyi , lower 

3 0 carbonyialky Ithio , lower car bony lalkyl thioalkyi , lower 
alky ithio, lower alky 1 carbonyl , lower cycloalkyl, 
pheny 1 , lower haloalkyl, 5- or 5 - member ed heterocyclo , 
lower cycioalkenyl , lower aralkyl, lower 
heterocrycloaikyl , acyl, lower alkyl thioalkyi , lower 

2 5 alkyloxy a Iky 1 , lower alkenyl thio, lower alkynyl thio, 
lower alkenyioxy, lower alkyny ioxy , lower 
alkenyl thioalkyi , lower alkynyl thioalkyi , lower 
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alkeny ioxyalky 1 , lower alkyny loxyalkyl , phenylcarbony 1 
lower aralkylcarbonyl, lower aralkenyi, lower 
aikylarylalkynyioxy , lower aikylarylalkynylthio , lower 
haloalkylcarbonyl , lower alkylaminocarbonylalkyi , lowe 
aryithioalkyl , lower aryloxyalkyl , lower 
araikyithioalkyl, lower aralkoxyalkyl , lower 
alkoxycarbonylalkyl , lower aminocarbonylalkyl , lower N 
alkylaminocarbonyl , N-phenylaminocarbonyl , lower 
alkylcarbonylalkyi , lower N- a Iky 1 amino , N -phenyl amino , 
lower N-aralkylamino, lower aminoalkyl, lower N- 
alkylaminoalkyl , lower N-ary laminoalkyl , lower N- 
aralkylaminoalkyl , lower aminoalkoxy, lower 
aminoalkoxyalkyl , lower aminoalkylchio , lower 
aminoalkylthioalkyl , lower cycloalkyloxy , lower 
cycloalkylalkyloxy , lower cycloalky lthio , lower 
cycloalky la Iky lthio , phenyloxy, lower aralkoxy, 
phenylthio, lower aralkylthio, lower alkylsulf inyl , 
lower alkylsulf onyl , aminosulf onyl , lower N- 
alkylaminosulf onyl , N-phenylaminosulf onyl , 
phenylsulf onyl , oximino , 



CN 




wherein Ar is selected from aryl selected from phenyl, 
biphenyl, naphthyl, and 4 5- and 6-membered heteroaryl, 
wherein Ar is optionally substituted with one or two 
substituents selected from halo, hydroxy 1 , mercapto, 
amino , r-itro, cyano, lower alkyl , lower aikoxy, and 

i—^ 

; wherein R- is at least one substituent 
selected from 5- and 6-membered heteroaryl, and aryl 
selected from phenyl, biphenyl and naphthyl, "where R- 
optionally substituted at a substi tutabl_e position wit 
one or more radicals selected from lower alkyl, lower 
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haloalkyl, cyano , carboxyl , lower alkoxycarbonyi , 
hydroxy I , lower hydroxyalkyl , lower haloalkoxy, amino , 
nicro, lower alkoxyalkyl , lower alkylsulf inyl , halo, 
lower alkoxy and lower alkylthio; wherein R 2 is selected 
5 from lower alky 1 and amino; wherein R 3 and R 4 together 
form a tetrahydropyran ring and which ring may bear one, 
two or three substi tuents , which may be the same or 
different, selected from hydroxy 1 , lower alky i , and 
lower alkoxy; wherein R 5 is selected from hydroxy! and 
10 lower alkoxy; wherein R 6 is selected from hydrido, lower 
alkyl, phenyl and lower aralkyl; and wherein R 7 is 
selected from lower alkyl, lower alkoxy, lower alkenyl 
and lower alkynyl; or a pharmaceutically-acceptable 
salt thereof. 

15 An even more preferred class of compounds consists 

of those compounds of Formula I wherein A is a radical 
selected from thienyl, oxazolyl, furyl, pyrrolyl, 
thiazolyl, triazolyl, imidazolyl, isoxazolyl, pyrazolyl, 
cyclopentenyl , phenyl, and pyridyl, wherein A is 

20 optionally substituted with a radical selected from 
acyl, halo, lower alkyl, lower haloalkyl, oxo, cyano, 
carboxyl, lower alkoxy, aminocarbonyl , lower 
alkoxycarbonyi, lower carboxyaikyl , lower cyano alkyl , 
and lower hydroxyalkyl; wherein Y is a radical selected 

25 from oxy , thio, sulfinyl, sulfonyl, lower alkyl, lower 

alkynyl, lower alkenyl, aryi, lower cycloalkyl, 5- or 6- 
membered heterocyclo, aralkyl lower alkyloxy, aryloxy, 
ary 1 thio , 5- or 6-membered he terocyclooxy , lower 
aralkylthio, lower aralkyloxy, lower alkylthio, lower 

3 0 aikynyloxy, lower alkynyl thio, lower alkynyloxyalkyl , 
lower alkenyloxy, lower alkenyl thio, lower 
aikenyloxyalky 1 , lower alky loxyalky 1 , lower 
alky 1 thioalkyl , lower hydroxyalkyloxy , lower 
alky iaryialkynyloxy , lower aikoxycarbonylaikyi , lower 

3 5 hydroxyalky loxyalky 1 , lower oximinoaikoxy. r lower 

oximinoaikoxyalkyl , lower (alkyl) cximinoalkoxy , lower 
(alkyl ) oximinoalkcxyalky 1 , lower carbonyl alkyloxy , lower 



carbonylalkyloxyalkyl , 0 

wherein Ar is selecced from phenyl, thienyi , oxazolyi, 

fury I , pyrroly! , thiazolyl, imidazoiyl , isothiazolyl , 

isoxazolyl , pyrazolyi , and pyridyl, wherein Ar is 

optionally substituted with one or two substituents 

selected from halo, hydroxy 1 , mercapto, lower alkyl, 

R 5 

— h R * 

lower alkoxy , and R ; wherein R 1 is at least on 

substituent selected from thienyi, oxazolyi, furyl, 
pyrrolyl, thiazolyl, imidazoiyl, isothiazolyl , 
isoxazolyl, pyrazolyi, cyclopenteny 1 , pyridyl, and 
phenyl, where R^ is optionally substituted at a 
substitutable position with one or more radicals 
selected from lower alkyl, lower haloalkyl, hydroxyl, 
lower hydroxyaikyl , lower haloalkoxy, nitro, lower 
alkoxyalkyl, halo, lower alkoxy and lower alkyl thio ; 
wherein R 2 is selected from lower alkyl and amino; 
wherein R 3 and R 4 together form a t etrahydropyran ring, 
and which ring may bear one, two or three substituents, 
which may be the same or different, selected from 
hydroxy! , lower alkyl, and lower alkoxy; wherein . R 5 is 
selected from hydroxy! and lower alkoxy; wherein R 6 is 
selected from hydrico, and lower alkyl; and wherein R 7 
is selected from lower alky! and lower alkoxy; or a 
pharmaceutically- accept able salt thereof . 

A class of compounds of particular interest 
consists of those compounds of Formula I wherein A is a 
radical selected from thienyi, oxazolyi, furyl, 
pyrroly 1 , triazoiyl, thiazolyl, imidazoiyl, isoxazolyl, 
pyrazolyi, cyclopenteny 1 , phenyl, and pyridyl, wherein 
is optionally substituted with a radical selected from 
£cyi, fiuoro, chloro, bromo , methyl, trif iuoromethyl , 
oxo, cyano , carboxy i , methoxy , aminocarbcnyl , 
methoxycarbony 1 , ethoxycarbonyl , acetyl," carboxypropy 1 , 
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and hydroxy methyl ; wherein Y is a radical selected from 
oxy, ethyl, propyl, iscpropyi , butyl, 1-propynyl , 2- 
propynyl , methyl oxy , ethyloxy, propyloxy , methylthio, 
(Z) -1-propenyloxy , (E) -2 -propenyloxy , (Z) -2 -propenyloxy , 
5 (E) -1-propenyloxy , (Z) -1-propenyioxymethy 1 , (E) -2 - 
prop enyloxyme thy 1 , (Z) -2 -propenyioxymethy 1 , (E) -1- 
propenyloxymethy 1 , 1 -propyny loxy , 2 -propynyloxy , 1- 
propynyl thio , 2 -propyny Ithio , hydroxymethyloxy , 1- 
hydroxyethy loxy , 2 -hydroxypropyioxy , 

10 hydroxyme thy loxyme thy 1 , 1 -hydroxy e thy loxyme thy 1 , 2 - 

hydroxypropyloxymethyl , methyloxymethyl , e thy loxyme thy 1 , 
propy loxyme thy 1 , 1 -propyny loxyme thy 1 , oximinome thy loxy , 
oximinome thy loxyme thy 1 , (methyl) oximinome thy loxy , 
(methyl ) ox iminome thy loxyme thy 1 , tr iazoly lmethyloxy , 

15 triazolylmethyloxymethyl , 1- (methoxycarbonyl ) ethyl, 
methyl t hi ome thy 1 , ethy Ichicmethyl , 
methy lphenyip ropy ny loxy , N- ethyl -N- 
methylaminocarbony lmethyloxy , N-ethyl-N- 
methyl ami no ethyl oxy , carbony lmethyloxy , 

2 0 carbony Ibuty loxy , and car bony 1 me t hy 1 oxy me t hy 1 ; wherein 

Ar is selected from thienyi, pyridyl, thiazoiyl, and 

phenyl, where Ar is optionally substituted with one or 

two subst ituents selected from fiuoro, chloro, bromo , 

R 5 

— f- R < 

hydroxyl, mercapto, methyl, me_hoxy, and ^ 
25 wherein R- is selected from thienyi, cxazolyl, furyi, 

pyrrolyl, thiazoiyl, imidazoiyi, isoxazolyi, pyrazoiyl, 
pyridyl, and phenyl, where R 1 is optionally substituted 
at a subst itutable position with one or more radicals 
selected from methyl, trif luorcmethy 1 , hydroxy!, 

3 0 hydroxymethyl , trif luoromethoxy , nitro, me thoxy methyl , 

fiuoro, chloro, bromo, me thoxy and methylthio; wherein 
R 2 is methyl or amino; wherein ? 2 and R 4 together form a 
tetrahycropyran ring, and which ring may bear one, two 
or three subst ituencs , which may be the same or 
2 5 different, selected from hydroxy!, methyl, and me thoxy; 



and wherein R D is selected from hydroxy! ana me thoxy ; o: 
a pharmaceutical ly-accepcabie sale thereof. 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula II: 




ii 



wherein A is a ring substituent selected from 
thienyl, oxazoly I , fury I, pyrrolyl , thiazolyl, 
imidazolyl, isothiazolyl , triazolyl, isoxazolyl, 
pyrazolyl, cyclopent eny 1 , phenyl, and pyridyl; wherein A 
is optionally substituted with a radical selected from 
acyl, halo, hydroxy 1, lower alkyl, lower haloalkyl, oxo, 
cyanc, nitro, carboxyl, lower alkoxy, aminocarbonyl , 
lower alkoxycarbenyl , lower carboxyalkyl , lower 
cyanoalky 1 , and lower hydroxy alky I ; 

wherein Y is a radical selected from oxy , thio, 
sulfinyl, sulfonyl, lower alky 1 , lower alkynyl, lower 
alkeny I , lower hydroxyalkyl , aryl, lower cycloalky 1 , 5- 
or S-membered heterocyclo, aralkyl , lower aikyioxy, 
-aryioxy, aryithio, lower cycloalkyloxy , 5- or 6-membered 
heterocyciooxy , lower araikyithio, lower aralkyloxy, 
lower alkylthio, lower aikynyloxy , lower alkynyl thio, 
lower alkyny loxyalky 1 , lower alkeny 1 oxy , lower 
alkenylthio, lower alkeny loxyaikyl , lower alky loxyalky 1 , 
lower alky Ithioalky 1 , lower hydroxy alkylthio , lower 
hydroxyalkyl thioalkyl , lower oximinoaikyl thio , lower 
oximinoalky Ithioalky 1 , lower (alkyl ) oximinoaikyl thio , 
lower (alkyl ) oximinoaikylchioalkyl , lower 
alky iarylaikynyloxy , lower dial ky 1 a mi noa 1 ky I oxy , lower 
dialkylaminocarbonyialkyioxy , lower alkoxycarbeny lalkyl , 
lower carbony lal ky I thio , lower carbonylaikylthioalky I , 
lower hy dr oxy a I ky I oxy , lower hydroxy a 1 ky 1 oxy a 1 ky 1 , lov/er 
cximinoalkoxy , lower oximinoalkoxy alkyl , lower 



(alkyl ) oximinbalkoxy , lower (alkyl ) oximinoalkoxyaikyl , 
lower carbony lalkyloxy , and lower carbonylalkyloxyalkyl ; 

wherein R 1 is a substituent selected from 5- and 5- 
membered heterocyclo, lower cycioalkyl , lower 
cycloaikenyl and aryl selected from phenyl, biphenyl and 
naphthyi , wherein R 1 is optionally substituted at a 
subs titutable position with one or more radicals 
selected from lower alkyl, lower haloalkyl, cyano, 
carboxyl, lower alkoxycarbonyl , hydroxy 1, lower 
hydroxyalkyl , lower haloalkoxy, amino, lower alkylamino , 
phenyl amino , lower alkoxyalkyl , lower alkylsulf inyl , 
halo, lower alkoxy and lower alkylthio ; 

wherein R 2 is selected from lower alkyl and amino; 

wherein R 9 is one or two subst ituents selected from 
halo, hydroxy! , amino, nitro, cyano, carbamoyl, alkyl, 
alkenyloxy, alkoxy, alkylthio, alkylsulf inyl , 
alkylsulf onyl , alkylamino, dialkylamino , haloalkyl, 
alkoxycarbonyl , N- alky 1 carbamoyl , N , N-dialkylcarbamoy 1 , 
alkanoylaminc , cyanoalkoxy, carbamoylalkoxy , and 
alkoxycarbonyl alkoxy ; and 

wherein R 10 is selected from hydrido, alkyl, 
alkenyi, aikynyl, cyanoalkyl, alkanoyl, and benzoyl 
optionally substituted with a substituent selected from 
halo, alkyl and alkoxy ; 

cr a pharmaceuticaliy-acceptable salt thereof. 

A preferred class of compounds consists of those 
compounds of Formula II wherein A is a ring substituent 
selected from thienyl, oxazolyi, furyl, pyrrolyl, 
thiazolyl, imidazolyl, triazolyi, isoxazolyl, pyrazolyl, 
cyclopentenyl , phenyl, and pyridyl; wherein A is 
optionally substituted with a radical selected from 
acyl , halo, hydroxy 1, -lower alkyl, lower haloalkyl, oxo, 
cyano, nitro, carboxyl, lower alkoxy, aminocarbony 1 , 
lower alkoxycarbonyl , lower car boxy alkyl , lower 
cyanoaikyi, and lower hydroxyalkyl ; wherein Y is a 
radical selected from oxy, lower alkyl, lower aikynyl, 
5- cr 5 -membered heterocycio, lower 



heterocyioalkyloxyalkyl , lower hydroxyaikyl , lower 
alkyloxy, lower alkylthio, lower alky loxyalkyl , lower 
alkenyloxy , lower alkenyloxyalkyl , lower alkynyloxy , 
lower alkynylthio, lower alkynyloxyalkyl , lower 
aikyithioalkyl , lower hydroxyalkylthio , lower 
hydroxyaikyl thioalkyl , lower oximinoalkylchio , lower 
oximinoaikylthioalkyl , lower ( alkyl ) oximinoalky Ithio , 
lower (alkyl) oximinoalky Ithioalkyl , lower 
carbonylalkyl thic , lower carbony lalkyl thioalky 1 , lower 
alkylarylalkynyloxy , lower dialkylaminoalkyloxy , lower' 
dialkylaminocarbonylalkyloxy , lower a lkoxy carbony lalkyl 
lower hydroxyalkyloxy , lower hydroxyalky loxyalkyl , lowe 
oximinoalkoxy , lower oximinoaikoxyalkyl , lower 
{ alkyl ) oximinoalkoxy , lower ( alkyl ) oximinoaikoxyalkyl , 
lower carbonylalkyloxy , and lower carbonylalkyloxyaikyl 
wherein is phenyl optionally substituted at a 
subs titucable p°sition with one or more radicals 
selected from lower alkyl, lower haloalkyl , hydroxy 1 , 
lower hydroxyalkyl , halo, and lower alkoxy; wherein R 2 
is selected from lower alkyl and amino; wherein R 9 is 
one or two substituents selected from halo, hydroxyl , 
amino, lower alkyl, lower alkoxy; and wherein R 10 is 
selected from hydrido, and lower alkyl; or a 
pharmaeeuc icaily- accept able salt thereof . 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein A is 
radical selected from thienyi, oxazolyl, furyl, 
pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, pyrazolyl, 
cyciopentenyl, phenyl, and pyridyl; wherein A is 
optionally substituted with a radical selected from 
formyl, fluoro, chloro, bromo, hydroxyl, methyl, ethyl, 
isopropyi, butyl, t ere -butyl , isobutyl, pentyl, hexyl, 
f luoromethyl , di f luoromethyl , trif luoromethyl , 
chloromechyl , cichicromethy 1 , trichloromethyi , 
pencaf iuoroethyl , hepcaf luorcprcpyl , f luoromethyl , 
dif iuoroethyl , dif luoropropy 1 , di chloro ethyl , 
cichioropropyi , oxo, cyano, nitro, carbo'xyl , methoxy, 
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ethoxy, propoxy , n-butoxy , pentoxy, hexyloxy, 
methylenedioxy , aminocarbonyl , methoxycarbonyl , 
carboxypropyl , carboxymethyl , carboxy ethyl , cyanomethyl , 
and hydroxymethyi ; wherein Y is a radical selected from 
5 oxy, ethyl, propyl, isopropyl, butyl, 1 -propynyi, 2 - 
propynyi, methyloxy, e thy loxy, propyl oxy , methyl thio , 
(Z) -i -propenyloxy , (E) -2 -propenyloxy , (2) -2 -propenyloxy , 
(E) - 1 -propenyloxy , (Z) -1-propeny Ioxyme thyl , (E) -2- 
propenyloxymethyl , (Z) -2 -propenyloxymethyl , (E) -1- 
10 propeny Ioxyme thy 1 , 1-propyny loxy , 2 -propynyi oxy , 1- 
propynylthio , 2 -propynyi thio , hydroxymethyl , 
hydroxy ethyl , hydroxypropyl , hydroxyme thy loxy, 1- 
hydroxye thy loxy , 2 -hydroxypropyl oxy , 

hydroxyme thy loxy methyl , 1 - hy dr oxy e thy loxy methyl , 2 - 
15 hydroxypropyloxymethyl , methyloxyme thyl , ethyloxymethyl , 
propyioxymethyl , 1 -propynyioxymethy 1 , hydroxyme thyl thio , 
1 -hydroxy ethyl thio , 2 -hydroxypropyl thio , 
hydrcxymethylthiomethyl , 1-hydroxyethylthiomethyl , 2 - 
hydroxypropyl thiome thyl , oximinomethyl thio , 
20 oximinomethylthiomethyl , (methyl ) oximinomethylthio , 
(methyl ) oximinomethylthiomethyl , triazolylme thy loxy , 
t riazoiyime thy ioxyme thyl , carbonylme thyl thio , 
carbonyibutyl thio , carbonylme thyl thiome thyl , 
cximinome thy loxy , oximinome thy ioxyme thy 1 , 

2 5 (methyl ) oximinomethy loxy , methyichiomethy 1 , 

(methyl ) oximinomethy Ioxyme thyl , ethyl thiomethyl , 1- 
( methoxycarbonyl ) ethyl , methyipheny ipropynyioxy , N- 
ethy 1 -N-met hylaminocar bony Ime thy loxy , N-ethyl-N- 
me thy laminoe thy loxy , triazoiyl , carbonylmethyloxy , 

3 0 carbony Ibuty loxy , and carbonylmethy Ioxyme thyl ; wherein 

R- is phenyl optionally substituted at a substi tutable 
position with one or more radicals selected from methyl, 
ethyl, isopropyl, butyl, cert-butyl , isobutyl , pentyl , 
hexyi , f iuoromethyi , dif luoromethyl , tri f lucromethy 1 , 
2 5 c h lor o methyl , di chlcrome thy 1 , trichioromethy 1 , 

pentaf luoroethy 1 , heptaf iuoropropyi , f luoromethyl , 
dif iuoroe thyl , dif iuoropropyi , dichloroethyl , f iuoro , 
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dichloropropyl , hydroxy 1 , hydroxyme thy 1 , chloro, bromo, 
methoxy, ethoxy, propoxy , ' n-butoxy , pentoxy, and 
hexyioxy; wherein R 2 is selected from methyl and amino; 
wherein R 9 is one or two subsci tuents selected from 
5 fiuoro, chloro, bromo , hydroxy! , amino, methyl, ethyl, 
isopropyl, butyl, terc-butyl , isobutyl, pentyl , hexyi, 
methoxy, ethoxy, propoxy, n-butoxy, pentoxy, and 
hexyioxy; and wherein R 10 is selected from hydrido , and 
methyl; or a pharmaceuticaily- accept able salt thereof. 
10 A class of compounds of particular interest 

consists of those compounds of Formula I 
4- [2- [ [3 -fluoro-5- (3,4,5, 5 - 1 e t rahy dr o - 4 -me t hoxypyr an - 4 - 

yl ) phenoxy] methyl ] -4- ( 3 -fiuoro- 4 -methoxyphenyl ) oxazol - 

5-yl ] benzenesulf onamide ; 
15 4- [2- [ [3 -fluoro-5- (3,4,5, 6 -tetrahydro-4 -methoxypyran-4 - 

yl) phenoxy] methyl] -4- (3 , 4 -dichlorophenyl ) oxazol -5- 

y 1 ] benzenesul f onamide ; 
4- [2- ( [3 -fluoro-5- (3,4,5, 6-tetrahydro- 4 -methoxypyran-4 - 

yl) phenoxy] methyl] -4- ( 3 -f luorophenyl ) oxazcl-5- 
20 yl ] benzenesulf onamide ; 

4- [2- f [3 -fiuoro- 5- (3,4,5, 5 -tetrahydro-4 -methoxypyran-4 - 

yl ) phenoxy ] methyl ] -4 - ( 4 -methy Ipheny 1 ) oxazol-5- 

yl ] benzenesulf onamide ; 
4- [2- [ [3 -fluoro-5- (3,4,5, 6 -tetrahydro-4 -methoxy-2 - 
25 methy lpyran-4 -yl ) phenoxy ] methyl ] -4 -phenyloxazol-S- 

yl ] benzenesulf onamide ; 
4- [2- [ [3 -fluoro-5- (3,4,5, 5 - tetrahydro-2 , 6 -dimethyi-4- 

methoxypyran-4-yl ) phenoxy] methyl ] -4 -phenyloxazol-5 - 

yl ] benzenesulf onamide ; 
30 [5- [4- ( methyl sul fonyl ) phenyl] -2- [ [3- (3 , 4, 5, 5 - tetrahydro- 

4 - me thoxy - 2 H-pyran - 4 -y 1 ) phenoxy j methyl 1 -4- 

pheny loxazole ; 

4- [2- [ [3 -fluoro-5- (3,4,5, 6 -tetrahydro-4 -met hoxypyr an- 4 - 
J 5 y 1 ) p henoxy ] me thy 1 j - 5 - ( 3 - f luoro - 4 - me thoxypheny 1 ) oxaz o 1 - 

4 -yl ] benzenesulf onamide-; 
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4- [2- [ [3-f luoro-5- (3,4,5, 6 - tetrahydro- 4 -mechoxypyran- 4 - 

yl ) phenoxy] methyl ] -5- ( 3 , 4 -dichlorophenyl ) oxazol -4 - 

yl ] benzenesulf onamide ; 
4- [2- [ [3-f luoro-5- (3,4,5, 5 -tetrahydro- 4 -mechoxypyran- 4 - 
5 yl ) phenoxy] methyl ] -5 - ( 3 - f luoropheny 1 ) oxazol -4 - 

yl ] benzenesulf onamide ; 
4- [2- [ [3-f luoro-5- (3,4,5, 6-tecrahydro-4-methoxypyran-4- 

y 1 ) phenoxy j m<= thy 1 ] - 5 - (4 - me thy lpheny 1 ) oxa zol-4- 

yl ] benzenesulf onamide ; 
10 -4- [2- [ [3 -f luoro-5 - (3,4,5, 6 -tetrahydro- 4 -me thoxy-2 - 

methylpyran-4 -yl ) phenoxy] methyl] -5 -phenyloxazol-4 - 

yl] benzenesulf onamide ; 
4 - [ 2 - [ [3 -f luoro-5- (3,4,5, 6- tetrahydro -2 , 6 -dimethyl- 4- 

methoxypyran-4-yl ) phenoxy j methyl ] -5 -phenyloxazol-4 - 
15 yl ] benzenesulf onamide ; 

[4- [4- (methyisulfonyl) phenyl] -2- [ [3- (3 , 4, 5, 6 - tetrahydro- 

4-methoxy-2H-pyran-4-yi ) phenoxy] methyl] -5- 

phenyloxazole ; 

20 4- [2- [ [4- (3 , 4 , 5, 6 -tetrahydro- 4 -met hoxy -2 -methylpyran-4 - 
yl ) thien-2 -yl j thicmethyl ] -5 -phenyloxazol-4 - 
yl ] benzenesulf onamide ; 
4- [2- [ [4- (3 , 4 , 5, 5- tetrahydro -4 -methoxy -2 -methylpyran-4 - 
yl ) thien-2 -yl ] thiol - 5 -pheny 1 oxazol -4 - 

2 5 y 1 ] benzenesulf onamide ; 

4-[2-([4-(3,4,5, 5 - tetrahydro -2 , 5 -dimethyl -4 -mechoxypyran - 
4 -yl ) thien-2 -yl ] thiomethyl ] - 5 -pheny 1 oxazol - 4 - 
yl ] benzenesulf onamide ; 

4- [2- [ [4- (3 , 4 , 5, 6-cecrahydro-2 , 5 -dimethyl -4 -mechoxypy ran - 
30 4-yl ) thien-2 -yl ] thiol - 5 -phenyloxazol-4 - 

yl j benzenesulf onamide ; 

4- [2- [ [3-f luoro-5- ( tetrahydro -4 -mechoxypyran- 4 - 
yl } phenoxy } methyl ] -4 - phenyl oxazol -5 - 

3 5 yl 1 benzene sulfonamide ; 
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methyl 5- [4- ( amino sulfcnyl ) phenyl] -a- [ [3- ( tetrahydro- 4 - 
methoxypyran- 4 -yl ) phenyl ] methyl ] -4 -phenyloxazole-2 - 
acetate; 

N - [ 2 - [ 5 - [ 4 - (aminosulf onyl ) phenyl ] - 4 -pheny loxa z o 1 - 2 - 
5 yl] ethyl] -2- [3-f luoro-5- ( tetrahydro - 4 -methoxypyran- 4 - 

yl ) phenoxy-N-me thy lace c amide ; 
N- [2- [4- [4- (aminosulf onyl) phenyl] -5 -phenyloxazol -2 - 

yl ] ethyl] -2 - [ 3 -f luoro-5- ( tetrahydro -4 -methoxypyran- 4 - 
y 1 ) phenoxy-N-me thy lace t amide ; 
10 4- [2- [ [2- [3-f luoro-5- ( tetrahydro- 4 -methoxypyran- 4 - 

yl) phenoxy] ethyl] -N-methylaminoethy 1 ] -4 -phenyloxazol - 5 
yl ] benzene sulfonamide ; 
4- [2- [ [2- [3-f luoro-5- ( tetrahydro-4-methoxypyran-4- 

yl } phenoxy ] ethyl] -N-methylaminoethy 1 ] -5 -phenyloxazol- 4 
15 yl ] benzene sulfonamide ; 

4- [2- [ [4- [3- [3 -f luoro-5- ( tetrahydro -4 -met hoxypy ran- 4 - 

y 1 ) phenoxy ] - 1 -propyny 1 ] phenyl ] methyl ] - 4 -phenyloxazol - 5 
yl] benzenesulf onamide ; 
4- [2- [ [4- [3- [3-f luoro-5- ( tetrahydro -4 -hydroxypy ran- 4- 
20 yl ) phenoxy] -1 -propyny 1 ] -phenyl ] methyl ] -4 -phenyloxazol - 

5 -y 1 ] benzenesulf onamide ; 
4- [2- [ [3-f luoro-5- ( tetrahydro- 4 -met hoxypy ran- 4 - 
yl ) phenoxy ] methyl] -4- ( 4 - f luorophenyl ) oxazol-5- 
yi ] benzenesulf onamide ; 
25 4- [2 - [4- [ i 3-f luoro-5- ( tetrahydro- 4 -methoxypyran- 4- 

y 1 ) phenoxy ] methyl ] pheny ime thy 1 ] -4 -phenyloxazol - 5 - 
yl ] benzenesulf onamide ; 
4- [5- [ [3-f luoro-5- ( tetrahydro -4 -methoxypyran- 4- 
yl ) phenoxy] methyl ] -3 - pheny lis oxa z o 1 - 4 - 
3 0 yl ] benzenesulf onamide ; 

4- [2 - [ [ [3- ( tetrahydro- 4 -me thoxypyran-4 - 
yl ) pheny imethyl ] o:<y ] methyl ] - 4 -pheny loxazol-5- 
yi ] benzenesulf onamide ; 
4 - [ 2 - [ [ [3- ( tetrahydro -4 -methoxypyran- 4- 
- yl) pheny Imethyl 3 thio j methyl ] -4 -pheny lexazoi - 5 - 

yl ] benzenesulf onamide ; 
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4 - [2 - [ [ [3- ( tetrahydro-4 -methoxypyran-4 - 

yl ) phenylmechyl ] thio] ethyl ] - 4 -pheny loxazol - 5 - 

yl] benzenesulf onamide ; 
4- [2- [3- ( tetrahydro-4-mechoxypyran-4 -yl ) phenyl ] methoxy ] -4 
5 pheny 1 oxa zol-5-yl] benzenesul f onam ide ; 

4- ( 2- [3 - ( tetrahydro-4 -methoxypyran-4 - 

yl) phenyl ] mechylchio] -4 -pheny loxazol -5 - 

yl ] benzenesu If onamide ; 
N- [2- [5- [4- (aminosulf onyl ) phenyl ] -4 -pheny loxazol -2- 
10 yl] ethylamino] -2- [ 3 -f luoro-5 - ( tetrahydro- 4 - 

methoxypyran-4-yl) phenoxy] acetamide; 

4- [5- (4-chlorophenyl) -3- ( 3 -methoxypheny 1 ) oxymethyl-lH 
pyrazol-l-yl ] benzenesulf onamide; 
15 4- [5- (4-chlorophenyl) -3- ( 3 -methoxyphenyl ) thiomethyl-lH 
pyrazol - 1 -yl ] benzenesulf onamide; 
4- [5 -phenyl -3- [ [3- (3 , 4 , 5, 6- tetrahydro- 4 -methoxy-2H- 
pyran-4-yl ) phenoxy] acetyl ] -IK-pyrazol-1 - 
yl ] benzenesulf onamide ; 
20 1- [4- (mechylsulf onyl) phenyl] -2- [ [3- ( 3 , 4 , 5 , 6-tetrahydro- 
4-methoxy-2K-pyran-4-yl ) phenoxy] acetyl ] -5- 
phenylpyrazole; 
4- [5 -pheny 1-3- [ [ 3-f iuoro-5- (3,4,5, S -tetrahydro- 4 - 

me t hcxy - 2 H - py r an - 4 - y 1 ) phenoxy] acetyl] -lH-pyrazol-1 - 
25 yl] benzenesulf onamide ; 

4- [5 -pheny 1-3- [ [ 3 - ( 3 , 4 , 5 , 5 - tetrahydro -4 -methoxy -2H- 
pyran-4 -yl ) benzyl oxy ] acetyl ] - IH-pyrazol-l- 
yl ] benzenesulf onamide ; 
4- [5- ( 4-chlorophenyl ) -3- [ [3-f luoro-5- (3,4,5,6- 
30 tetrahydro-4-methoxy-2H-pyran-4 -yl ) phenoxy ] methyl ] -1H- 

pyrazol-i -yl ] benzenesulf onamide ; 
4- [1 -pheny 1-3- ( [3- (3 , 4 , 5, 5 - tetrahydro-4 -methoxy -2K- 
pyran-4-yl ) phenoxy] acetyl] - lH-pyrazol-5 - 
yl] benzenesulf onamide ; 
35 4 - : 1 -phenyl -3 - [ [ 3 -f iucro-5- (3,4,5, S- tetrahydro-4 - 

me thoxy - 2 H - py r an - 4 -yl ) phenoxy] acetyl ] -lK-pyrazol-5 - 
yi ] benzenesu! f onamide ; 



4- [ 1 -phenyl -3 - [[3-0,4,5, 6-tetrahydro-4-methoxy-2H- 
pyran-4-yl) benzyloxy] acetyl] -lH-pyrazol-5- 
yl ] benzenesulf onamide ; 

4- [ 4 -phenyl -2 - [ [3- (3 , 4 , 5 , 6 - 1 e t r ahy dr o - 4 -me t hoxy - 2 H - 
pyran-4-yl ) phenoxy ] acetyl] -5- 

thiazolyi ] benzenesulf onamide ; 

5 - phenyl- 4- [4- (methylsulfonyl ) phenyl ] -2-[[3-(3,4,5,5 

cetrahydro- 4 -methoxy-2H-pyran-4 - 

yl) phenoxy j acetyl] thiazole; 
4- [5 -phenyl -2- [ [ 3 -f luoro-5- (3,4,5, 6 -tetrahydro-4- 

methoxy-2H-pyran-4 -yl ) phenoxy] acetyl ] -4 - 

thiazoiyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [3- (3 , 4 , 5 , S-tetrahydro-4-methoxy-2H- 

pyran-4 -yl ) benzyloxy ] acetyl] -5- 

thiazolyl ] benzenesulf onamide; 
4- [ 3 -phenyl-5- [ [3- (3 , 4 , 5 , 6-tetrahydro-4-methoxy-2H- 

pyran-4-yl ) phenoxy] acetyl] -4- 

isoxazolyl ] benzenesulf onamide; 

3 - phenyl- 4- [4- (methylsulfonyl ) phenyl ] -5- [ [3- (3 , 4, 5, 6 

tetrahydro-4-methoxy-2H-pyran-4- 
yl) phenoxy] acetyl] isoxazole; 

4- [3 -phenyl -5- [ [3 -f luoro-5- (3 , 4 , 5 , 6-tetrahydro-4 - 
me thoxy - 2 K--py r an- 4 -y 1 ) phenoxy ] ace ty 1 ] - 4 - 
isoxazolyl ] benzenesul f onamide; 

4- [3 -phenyl -5- [ [3- (3 , 4 , 5 , 6 - 1 etrahydro-4 -methoxy-2H- 
pyran-4 -yl ) benzyloxy] acetyl ] -4- 
isoxazolyl] benzenesulf onamide ; 

4- [ 4 -phenyl-2- [ [3- (3 , 4 , 5 , 6-tetrahydro-4-methoxy-2K- 
pyran-4 -yl ) phenoxy] acetyl] -1- 

imidazoiyl ] benzenesulf onamide; 

5 - phenyl- 4- [4- (methylsulfonyl ) phenyl] -2- [ [3- (3 , 4 , 5 , 6 

t etrahydro-4 -me thoxy- 2 H-pyr an- 4 - 
yl ) phenoxy] acetyl ] imidazole ; 
4- i5-phenyi-2- [ [ 3 - f luoro-5- (3,4,5, 6-tetrahydro-4 - 
me c hcxy - 2 H - py r an - 4 -y 1 ) phenoxy] acetyl] -4 - 
imidazoiyl ] benzenesulf onamide; 



4- [2 -phenyl -4- ([3-0,4,5, 6-tetrahydro-4-methoxy-2H- 

pyran-4 -yl ) benzyloxy ] acetyl ] -1- 

imidazolyl ] benzene sulfonamide ; 
4- [3 -phenyl- 4- [ [3- (3,4,5, 6-tetrahydro-4-methoxy-2H- 

pyran-4-yl ) phenoxy ] acetyl] -2- 

pyridy 1 ] benzenesul f onamide ; 

3 - phenyl -2- [4- (methyl sulfonyl ) phenyl ] -4- [ [3 - (3 , 4 , 5 , 6- 

tetrahydro-4-methoxy-2H-pyran-4- 
yl) phenoxy] acetyl] pyridine; 

4- [2-phenyl-4- [ [3-f luoro-5- (3,4,5, 6-tetrahydro-4- 
methoxy-2H-pyran-4-yl) phenoxy] acetyl] -3 - 
pyridyl ] benz ene sulfonamide ; 

4- [2 -phenyl -4- [ [3- (3 , 4 , 5 , 6-te-trahydro-4-methoxy-2H- 

pyran-4-yl) benzyloxy ] acetyl] -3- 

pyridyl ] benzenesulf onamide ; 
4 - [2 - [3- (4-methoxy-3 ,4,5, 6-tetrahydro-2H-pyran-4 

yl ) phenoxy] -4-phenyl-5-oxazolyl] benzenesulf onamide ; 
4 - [2- [3-f luoro-5- (4-methoxy-3 ,4,5, 6-tetrahydro-2H-pyran- 

4-yl ) phenoxy] -4 -phenyl- 5 -oxazciyl] benzenesulf onamide ,- 
4- (4-f luorophenyl) -2- [ [3-f luoro-5- (3,4,5, o-tetrahydro-4- 

methoxy-2H-pyran-4 -y 1 ) phenoxy ) methyl ] -5- ( 4 - 

(methylsulf onyl ) phenyl) oxazole; 
4- (4-f luorophenyl) -5- (4- (methylsulf onyl ) phenyl ) -2- [ [3- 

(3,4,5, 6-tecrahydro-4-methoxy-2H-pyran-4- 

yl ) phenoxy ) methyl ] oxazole ; 
4- [4-phenyl-2- [ [3 - (3 , 4 , 5 , 6 - tetrahydro-4 -methoxy-2K- 

pyran-4-yl ) phenoxy j acetyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4 -phenyl- 5- [4- (methylsulf onyl ) phenyl ] -2-[[3-(3,4,5,6- 

tetrahydro-4-methoxy-2H-pyran-4- 

yl ) phenoxy] acetyl ] oxazole ; 
4- [4 -phenyl -2- [ [3-f luoro-5- (3,4,5, 6 -tetrahydro- 4 - 

methoxy-2H-pyran-4-yl ) phenoxy] acetyl ] -5- 

oxazolyl ] benzenesul f onamide ; 
4- [ 4 -phenyl- [ [3- (3 , 4, 5, 6-tetrahydro-4-methoxy-2H-pyran- 

4-yl ) benzyloxy ] acetyl] - 5 -oxazolyi] benzenesulf onamide; 



4- [4 -phenyl -2- [ [3 -f luoro-5- (3,4,5, 6- tetrahydro-4 - 

methcxy-2H-pyran-4-yl ) benzyloxy] acetyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl-2 - [ [3- (3 , 4 , 5, 6- tetrahydro-4 -me thoxy-2H- 

pyran-4-yl) 2 - thienyloxy ] acetyl] -5- 

cxazolyi ] benzenesulf onamide ; 
4- [ 4 -phenyi-2- [ [5- (3 , 4 , 5, 6 - 1 e trahydro - 4 -me thoxy - 2H- 

pyran-4-yl) -3 -pyridiny loxy ] acetyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [ 5- (3 , 4 , 5 , 6-t'etrahydro-4-methoxy-2H- 

pyran-4-yl) -3 -pyridylmethoxy ] acetyl] -5- 

oxazolyl] benzenesulf onamide ; 
4 -phenyl -2- [ [ 6- (3 , 4 , 5 , 6 -tetrahydro-4 -me thoxy-2H-pyran 

yl ) pyridin-2 -y Imethoxy ] acetyl] -5- 

oxazolyi ] benzenesulf onamide ; 
4 -phenyl -2- [ [3- (2 , 6-dimethyl-3 ,4,5, 6-tetrahydro-4- 

methoxy-2H-pyran-4-yl ) benzyloxy] acetyl] -5- 

oxazolyl] benzenesulf onamide ; 
4 -phenyl-2 - [ [2- (3,4,5, 6-tetrahydro-4-methoxy-2H-pyran 

yl) thiazo 1 -4 -y Imethoxy ] acetyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4-phenyl-2- [ [3-f luoro-5- (IS, 5R 3a-methoxy-6 , 8- 

dioxabicyclo [3.2.1] octanyl ) phenoxy ] acetyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4 -phenyl-2- [ [3- (3 , 4 , 5 , 6 - tetrahydro-4 -hydroxy- 2K-pyran 

y 1 ) phenoxy] acetyl ] - 5 -oxazoly 1 ] benzenesulf onamide ; 
4 -phenyl -5- [4- (methyl sul fonyl ) phenyl ] -2- [ [3- (3,4,5,6- 

t e trahydro - 4 -hydroxy - 2 H - py r an - 4 - 

yl ) phenoxy] acetyl ] oxazole ; 
4 -phenyl -2- ( [3-f luoro-5- (3,4,5, 6 -tetrahydro-4 -hydroxy 

2K-pyran-4 -yl ) phenoxy ] acetyl] -5- 

oxazoly I ] benzenesulf onamide ; 
4 -phenyl-2- [ [ 3 - ( 3 , 4 , 5 , 5 -tetrahydro-4 -hydroxy -2 H-pyr an 

yl ) benzyloxy] acetyl ] -5 -oxazoly 1 ] benzenesulf onamide ; 
4 -phenyl-2 - [ [3 -f luoro-5- (3,4,5, 6 -tetrahydro-4 -hydroxy 

2 H-pyr an- 4 -y 1 ) benzyloxy ] acetyl ] -5- 

oxazoiyi ] benzenesul f onamide ; 



28 

phenyl -2 - [[3-0,4,5, 6-tetrahydro-4-hydroxy-2H-pyran- 
yl) thienyloxy] acetyl ] - 5 -oxazolyl ] benzene sulfonamide 
[ 4 -phenyl -2- [[5-0,4,5, 6 - 1 e t r ahy dr o - 4 -hydroxy - 2 H - 
pyran-4 -yl ) pyridin-3 -yloxy ] acetyl ] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [ [ 5- ( 3 , 4 , 5 , 6 -t etrahydro-4 -hydroxy -2K- 
pyran-4 -yl ) pyridin-3 -y lme thoxy ] acetyl ] - 5 - 
oxazolyl] benzenesulf onamide ; 

[ 4-phenyl-2- [ [ 6- (3 , 4 , 5 , 6 - 1 e t rahydr o - 4 -hydroxy - 2 H- 
pyran-4 -yl ) pyridin-2 -y lme thoxy ] acetyl] -5- 
oxazolyl] benzenesulf onamide ; 

[4-phenyl-2- [ [3- (2 , 6 -dimethyl -3 ,4,5, 6 -t etrahydro-4 - 
hydroxy- 2H-py ran- 4 -yl ) benzyloxy] acetyl ] -5- 
oxazolyl] benzenesulf onamide ; 

[ 4 -phenyl- 2- [[2-0,4,5, 6 - 1 e t rahy dro - 4 -hydroxy - 2 H - 
pyran-4-yl) thiazol-4-ylmethoxy] acetyl] -5- 
oxazolyl ] benzenesulf onamide ; 

[4-phenyl-2- [ [3 -f iuoro-5- (IS, 5R 3a-hydroxy-6 , 8- 
dioxabicyclo [3.2.1] octanyl ) phenoxy ] acetyl ] -5- 
oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl -2 - [2-[3-(3,4,5, 6 - 1 etrahydro-4 -me thoxy -2H- 
pyran-4-yl ) phenoxy ] ( E-oximinomethyl ) ethyl] -5- 
oxazolyl j benzene sul f onamide ; 

[ 4 -pheny 1-2 - [2-[3-(3,4,5, 6 - 1 etrahydro-4 -me thoxy -2H- 
pyran-4-yl ) phenoxy ] ( Z-oximinomethyl ) ethyl] -5- 
oxazolyi ] benzenesul f onamide ; 

[ 4 -phenyl -2- [2-[3-(3,4,5, 6 -tetrahydro-4-methoxy-2H- 
pyran - 4 -y 1 ) phenoxy ] (E-oximino) ethyl] -5 - 
oxazolyl ] benzenesul f onamide ; 

[4 -phenyl -2- [2-[3-0,4,5, 6-tetrahydro-4-methoxy-2H- 
pyran - 4 -yl) phenoxy] (Z-oximino) ethyl] -5- 
cxazolyl] benzenesulf onamide ; 

phenyl- 5 - [4- [4- (methyl sul fony I ) phenyl ] -2- [2- [3- 
(3,4,5, 5- tetrahydro-4 -methoxy-2H-pyran-4- 
yi ) phenoxy] (E-oximinomethyl ) ethyl] cxazole ; 



4-phenyl-5- [4- [4- (methylsulf onyl ) phenyl] -2- (2- [3- 

(3,4,5, 6-tetrahydro-4-methoxy-2H-pyran-4- 

yl ) phenoxy] (Z-oximinomechyl ) ethyl ] oxazole; 
4- [4 -phenyl -2- [2- [3-f iuoro-5- (3,4,5, 6-tetrahydro-4- 

methoxy-2H-pyran-4-yl) phenoxy] (E-oximino) ethyl] -5- . 

oxazolyl J benzenesulf onamide ; 
4- [4-phenyl-2- [2- [3-f luoro-5 - (3 , 4, 5 , 6 -tetrahydro-4 - 

me thoxy -2H-pyran- 4 -yl) phenoxy] (Z-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4 - [4"-phenyl-2 - [2- [3- (3 , 4, 5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yl) benzyloxy ] (E-oximino) ethyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyi-2- [2-[3-(3,4,5, 6 -tetrahydro-4 -methoxy-2R- 

pyran-4-yl) benzyloxy] (Z-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [2- [3-f luoro-5 - (3 , 4, 5, 6- tetrahydro-4 - 

methoxy-2H-pyran-4-yl) benzyloxy] (E-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [2- [3-f luoro-5 - (3,4,5, 6-tetrahydro-4- 

methoxy-2K-pyran-4-yl) benzyloxy] (Z-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2-[3-(3,4,5, 6- tetrahydro-4 -methoxy-2H- 

pyran-4-yl) thienyioxy] (E-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide; 
4- [4-phenyl-2- [2- [3- (3 , 4, 5 , 6 - tetrahydro-4 -methoxy-2H- 

pyran-4-yl) thienyioxy] (Z-oximino) ethyl] -5- 

cxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2 -"[ 2- [5 - (3 , 4, 5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yl ) pyridin-3 -yloxy ] (E-oximino) ethyl] - 5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [5- (3,4,5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yl ) pyridin-3 -yloxy] (Z-oximiho) ethyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [2-[5-(3,4,5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yl ) pyridin-3 -ylmethpxy] (E-oximino ) ethyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
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4 — [ 4 -phenyl -2- [2- [5- (3,4,5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yi ) pyridin-3 -ylniethoxy ] (Z-oximino ) ethyl] -5- 

oxazolyi ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [2- [6- (3 , 4, 5, 5-tetrahydro-4-methoxy-2K- 
5 pyran-4-yl ) pyridin-2 -ylmethoxy ] (E-oximino) ethyl] -5 - 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl- 2- [2- [ 5- (3 , 4 , 5 , 5 - 1 e t r any dr o - 4 -me t hoxy - 2 K - 

pyran-4-yl ) pyridin-2 -ylmethoxy ] (Z-oximinc ) ethyl] -5- 

oxazolyl ] benzenesulf onamide ; 
10 4- [4 -phenyl -2- [2- [3- (2 , 6-dimethyl-3 , 4 , 5 , 6-tetrahydro-4 

methoxy-2H-pyran-4-yl ) benzyloxy ] (E-oximino ) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [3- (2, 6 -dimethyl- 3 ,4,5, 6 -tetrahydro- 4 

methoxy-2H-pyran-4 -yl ) benzyloxy] (Z-oximino ) ethyl] -5- 
15 oxazolyl ] benzenesulf onamide ; 

4- [ 4 -phenyl -2 - [2- [2- (3,4,5, 6 -tetrahydro-4 -methoxy-2H- 

pyran-4-yl) thiazol-4-ylmethoxy] (E-cximino) ethyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [2-[2-(3,4,5, 6 - tetrahydro- 4 -methoxy-2K- 
2 0 pyran-4-yi ) thiazol-4 -yimethoxy ] (Z-oximino) ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [3-f luoro-5- (IS, 5R 3a-methcxy-S , 8- 

dioxabicyclo [3.2.1] occanyi ) phenoxy ] (Z-oximino) ethyl ] 

5-oxazoiy 1 ] benzenesul f onamide ; 

2 5 4- [4 -phenyl -2- [2- [3-f luoro-5 - (IS, 5R 3a-methoxy-6 , 8 - 

dioxabicyclo [3 .2 . 1 ] oct any! ) phenoxy ] (E-oximino) ethyl] 
5 -oxazolyl] benzenesulf onamide ; 
4- [ 4 -phenyl -2 - [3-[3-(3,4,5, 6 - :e trahydro-4 -methoxy-2H- 
pyran-4-yl) phenoxy ] propyn-1 -yl] -5- 

3 0 oxazolyl] benzenesulf onamide ; 

4-phenyl-5- [4- [4- (methylsulf onyi ) phenyl ] -2- [3- [3- 
(3,4,5, 5- cetrahydro-4 -methoxy-2H-pyran-4 - 
yl ) phenoxy] propyn-1 -yl ] oxazoie; 

4- [ 4 -phenyl -2- [ 3 -.[ 3 - f iuoro- 5 - (3,4,5, 6- tetrahydro-4 - 
3 5 methoxy - 2 H-pyran - 4 -y i ) phenoxy j propyn- 1-yl } - 5 - 

oxazolyl ] benzenesulf onamide ; 



[ 4 -phenyl- 2- [3 - [3 - (3 , 4 , 5 , 5 - 1 e t r ahy dr o - 4 - me t hoxy - 2 K - 
pyran-4 -yl ) benzyloxy ] propyn-l-yi J - 5 - 
oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl -2 - [3- [3-f luoro-5- (3,4,5, 6 -tetrahydro-4 - 
methoxy-2H-pyran-4 -yl ) benzyloxy ] propyn-l-yl j -5- 
oxazolyl] benzenesulf onamide; 

[ 4 -phenyl -2- [3-[3-(3,4,5, S -cetrahydro-4 -methoxy-2K- 
pyran-4 -yl ) thienyioxy ] propyn-l-yl ] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [3- [5- (3,4,5, 6 -cetrahydro-4 -methoxy-2H- 
pyran-4-yl) pyridin-3 -yloxy] propyn-l-yl] -5- 
oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl-2 - [3- [5- (3,4,5, 6 -tetrahydro-4 -mechoxy-2K- 
pyran-4 -yl ) pyridin-3 -ylmethoxy] propyn-l-yl ] -5- 
oxa z o ly 1 ] ben z en e su 1 f o nami d e ; 

[4 -phenyl-2- [3-[6-(3,4,5, 6 -tetrahydro-4 -methoxy-2K- 
pyran-4 -yl ) pyridin- 2 -ylmethoxy ] propyn-i-yi ] -5- 
oxazolyl] benzenesulf onamide ; 

[4 -phenyl-2 - [3- [3 - (2 , 6 -dimechyl-3 ,4,5, 6 -tetrahydro- 4 
methoxy-2H-pyran-4-yl ) benzyloxy ] propyn-l-yl ] -5- 
oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl-2- [3-[2-(3,4,5,6 -cetrahydro- 4 -methoxy-2K- 
pyran- 4 -yl ) thiazoi -4 -ylmethoxy ] propyn-l-yl ] -5- 
oxazoiyi j benzenesulf onamide ; 

[ 4 -phenyl-2 - [3- [3-f luoro-5- (IS, 5R 3a-methoxy-S , 8- 
dioxabicyclo [ 3 .2 . 1 ] occanyl ) phenoxy ] propyn-i-yl ] -5- 
oxazolyl j benzenesulf onamide ; 

[ 4 -phenyl-2 - [ 3 - [ 3 - ( 3 , 4 , 5 , 6 - c e c r ahy dr o - 4 - hydroxy - 2 H - 
pyran-4-yl ) phenoxy ] propyn-l-yl] -5- 
cxazolyi ] benzenesulf onamide ; 

phenyl- 5 - [4- (4- (methylsul f onyi ) phenyl] -2- [3- [3- 
(3,4,5, 6- cetrahydro- 4 -hydroxy- 2H-pyran- 4- 
yi ) pheno:<y ] propyn-l-yl ] oxazole; 

[ 4 -phenyl -2 - [3- [3-f iuoro-5- (3,4,5, S - tecrahydro-4 - 
hydroxy - 2 H-pyran - 4 -y i ) phenoxy ] propyn-i-yi ] -5- 
oxazoiyl j benzenesulf onamide ; 



[4 -phenyl -2- [3 - [ 3 - ( 3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy- 2K- 
pyran- 4 -y I ) benzyloxy ] propyn-l-yl ] - 5 - 
oxazolyl j benzenesulf onamide ; 

[ 4 -phenyl -2- [ 3 - [3 - f luoro-5 - (3,4,5, 6 - tetrahydro- 4 - 
hydroxy -2H-py ran- 4 -yl ) benzyloxy ] propyn- 1 -yl ] -5- 
oxazolyl] benzenesulf onamide ; 

[4-phenyl-2- [3- [3- (3 , 4, 5, 6 -tetrahydro-4 -hydroxy -2H- 
pyran-4-yl) thienyioxy ] propyn-l-yl ] -5- 
cxazolyl] benzenesulf onamide ; 

[4 -phenyl -2- [3- [5- (3,4,5, 6 -tetrahydro-4 -hydroxy -2H- 
pyran-4-yl ) pyridin-3 -yloxy ] propyn- 1-yl] -5 - 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl- 2- [3 - [5- (3,4,5, 6 -tetrahydro-4 -hydroxy -2K- 
pyran-4-yl ) pyridin-3 -ylmethoxy] propyn- 1-yl ] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [3 - [ 6- ( 3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy- 2 H- 
pyran-4 -yl ) pyridm-2 -ylmethoxy] propyn -1-yl] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [3- [3- (2 , 5 -dimethyl -3 ,4,5, 6 -Cetrahydro- 4 
hydroxy -2H-pyran- 4 -yl ) benzyloxy ] propyn- 1-yl ] -5 - 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [3 - [2- (3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy-2H- 
pyran-4-yl ) thiaz ol- 4 -ylmethoxy] propyn- 1-yi] -5- 
oxazcly 1 j benzenesulf onamide ; 

[4 -phenyl -2- [3- [ 3- f luoro-5 - (IS, 5R 3 a- hydroxy -5 , 8- ' 
dioxabicyclo [3.2.1] occanyl ) phenoxy ] propyn- 1-yl] -5- 
oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl -2 - [3 - [3 - { 3 , 4 , 5 , 6 - tetrahydro-4 -methoxy-2H- 
pyran-4-yl) phenoxy] propyl] -5- 
oxazolyl ] benzenesul f onamide ; 

phenyl -5- [ 4- [4- ( methyl sul fonyi ) phenyl] -2- [3- [3 - 
(3,4,5, 6 -tetrahydro-4 -methoxy-2K-pyran- 4- 
yi ) phenoxy ] propyl j oxazole ; 

i 4 -phenyi-2- [ 3 - [ 3 -f lucro-5- (3,4,5, S -tetrahydro- 4- 
methoxy-2K-pyran-4 -y 1 ) phenoxy ] propyl ] -5- 
oxazolyi 1 benzenesulf onamide ; 
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4- [4 -phenyl -2- [3- [3- (3 , 4, 5, 6 - t:etrahydro-4 -mechoxy-2K- 

pyran-4 -y 1 ) benzyloxy ] propyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3 - [3 -f luoro-5- (3,4,5, 6 -cetrahydro-4 - 
5 mechoxy-2H-pyran-4-yi ) benzyloxy] propyl ] -5- 

oxazolyl] benzenesulf onamide ; 
4- [ 4 -phenyl -2- L 3- [3- (3,4,5, 6 -tetrahydro-4 -methoxy-2H- 

pyran-4-yl) -2 -thienyloxy] propyl] -5- 

oxazolyl ] benzenesulf onamide ; 
10 4- [4 -phenyl -2- [3 - [ 5- ( 3 , 4 , 5 , 6-tetrahydro-4-methoxy-2K- 

pyran-4-yl ) pyridin-3 -yloxy ] propyl] -5- 

oxazolyi] benzenesulf onamide ; 
4- [4-phenyi-2- [3- [5- (3,4,5, 6 -tetrahydro-4 -methoxy-2H- 

pyran-4-yi ) pyridin-3 -ylmethoxy] propyl] -5- 
15 oxazolyi ] benzenesulf onamide ; 

4 - [ 4 -phenyl-2 - [3 - [ 6- (3 , 4 , 5 , 6-tet:rahydro-4-met:hoxy-2H- 

pyran- 4-yl ) pyr idin- 2 -y lmethoxy ] propyl ] - 5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl-2- [3- [3- (2 , 6 -dimethyl -3 ,4,5, 6-tetrahydrc-4- 
20 mechoxy-2K-pyran-4-yl ) benzyloxy ] propyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3 - [2- (3 , 4 , 5 , 5 - cecrahydro-4 -methoxy-2H- 

pyran-4-yi ) chiazoi- 4 -yimechoxy ] propyl ] -5- 

oxazolyl ] benzenesulf onamide ; 

2 5 4- [4-phenyi-2- [3- [3 -f luoro-5- (IS, 5R 3a-methoxy-6 , 8- 

dioxabicyclo [3.2.1] octanyi } phenoxy] propyl ] -5- 
oxazolyi j benzenesulf onamide ; 
4- [4-phenyl-2- [3- [3- (3,4,5, 5 -cecrahydro-4 -hydroxy- 2 H- 
pyran-4 -yl ) phenoxy 1 propyl 1-5- 

3 0 oxazolyi ] benzenesulf onamide ; 

4 -phenyl- 5- [4- [4- (mechylsulf onyl) phenyl] -2- [3- [ 3 - 
(3,4,5, 6-ze trahycrc - 4 - hydroxy - 2 H - pyr an - 4 - 
yl } phencxy ] propyl ] oxazoie ; 
4- [ 4 -phenyl-2 - [3- [3-f iuoro-5- (3,4,5, S-cetrahydro-4- 
3 5 hydroxy - 2 H - pyr an - 4 -y 1 ) phenoxy] propyl ] -5 - 

c x a z o 1 v 1 3 b e n z e n e s u 1 r o n a m i d e ; 
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4- [4 -phenyl -2- [3-[3-(3,4,5, 6 - tetrahydro-4 - hydroxy- 2 H- 

pyran-4-yl) benzyloxy] propyl ] -5- 

oxazolyl] benzenesulf onamide ,- 
4- [4 -phenyl -2- [3- [3-f luoro-5- (3,4,5, 6 -tetrahydro-4 - 
5 hydroxy-2H-pyran-4-yl ) benzyloxy] propyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [3- [3- (3 , 4, 5, 6 -tetrahydro-4 -hydroxy- 2 K- 

pyran-4-yl) -2 -thienyloxy] propyl] -5- 

oxazolyi] benzenesulf onamide ; 
10 4- [4 -phenyl -2- [ 3 - [ 5- ( 3 , 4 , 5 , 6 -tetrahydro-4 - hydroxy -2 H- 

pyran-4 -y 1 ) pyridin-3 -yloxy ] propyl ] - 5 - 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [3-[5-(3,4,5, S - tetrahydro-4 -hydroxy-2H- 

pyran-4-yl) pvridin-3 -ylmethoxy] propyl] -5- 
15 oxazolyl] benzenesulf onamide ; 

4- [ 4 -phenyl -2- [3-[6-(3,4,5, 6 -tetrahydro-4 -hydroxy-2K- 

pyran-4-yl) pyridin- 2 -ylmethoxy] propyl] -5- 

cxazolyi ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [3- (2 , 6 -dimethyl -3 ,4,5, 6 -tetrahydro-4 - 
20 hydroxy-2H-pyran- 4 -yl ) benzyloxy ] propyl ] -5- 

oxazoiyl] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [3-[2-{3,4,5, 6 -tetrahydro-4 -hydroxy- 2H- 

pyran-4-yl ) thiazol -4 -ylmethoxy j propyl ] -5- 

oxazolyi ] benzenesulf onamide ; " 

2 5 4- [4 -phenyl -2- [3- [3-f luoro-5- (IS, 5R 3 a- hydroxy- 6 , 8- 

dioxabicyclo [3.2.1] octanyl ) phenoxy ] propyl ] -5- 
oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [2 - [3 - (3 , 4 , 5 , 5 -tecrahydro-4 -me thoxy- 2 H- 
pyran-4-yl) phenoxy j ethyl] -5- 

3 0 oxazolyl] benzenesulf onamide ; 

4 -phenyl -5- [4- [4- (me thy isui fonyl ) phenyl ] -2- [2- [3- 
(3,4,5, 6 -tetrahydro-4 -methoxy-2H-pyran-4- 
y I ; phenoxy] ethyl ] oxazole; 

4 - [ 4 -phenyl -2 - [ 2 - [ 3 - f luoro-5 - (3,4,5, 6- tetrahydro-4 - 
3 5 mechoxy - 2 H-pyran - 4 -y 1 ) phenoxy j ethyl ] - 5 — 

oxazolyl ] benzenesulf onamide ; 



[4 -phenyl -2- ['2 - [3 - (3 , 4 , 5 , 6 - 1 e t rahy dro - 4 - me thoxy - 2 K - 
pyran-4-yI) benzyloxy ] ethyl] -5- 
oxazolyl] benzenesuif onamide ; 

(4 -phenyl -2- [2- [3-f Iuoro-5- (3,4,5, 6 -tecrahydro-4 - 
methoxy-2H-pyran-4-yl ) benzyloxy] ethyl ] -5- 
oxazoiyl] benzenesuif onamide ; 

[ 4 -phenyl -2- [2- [3- (3,4,5, 6 -tetrahydro-4 -methoxy-2K- 
pyran-4-yl) -5 - thienyloxy ] ethyl] -5 - 
oxazolyl] benzenesuif onamide; 

[4 -phenyl -2- [2- [5- (3,4,5, 6 -tetrahydro-4 -methoxy-2H- 
pyran-4-yl ) pyr i din -3 -yloxy ] ethyl] -5- 
oxazolyl] benzenesuif onamide ; 

[ 4 -phenyl -2 - [2- [5- (3,4,5, 5 -tetrahydro-4 -methoxy-2H- 
pyran-4-yl ) pyridin-3 -ylmethoxy ] ethyl] -5- 
oxazolyl ] benzenesuif onamide ; 

[4 -phenyl -2- [2- [6- (3 , 4, 5, 6 -tetrahydro-4 -methoxy-2H- 
pyran-4-yl ) pyr i din -2 -ylmethoxy ] ethyl] -5- 
oxazolyl ] benzenesuif onamide ; 

[4 -phenyl -2- [2- [3 - (2 , 6 -dimethyl -3 ,4,5, 6 -tetrahydro-4 
methoxy-2K-pyran-4-yl ) benzyloxy] ethyl ] -5- 
cxazolyi ] benzenesuif onamide ; 

[4 -phenyl -2- [2- [2- (3 , 4, 5, 6 -tetrahydro-4 -methoxy-2H- 
pyran-4-yl) thiazoi -4 -ylmethoxy ] ethyl] -5- 
oxazolyl ] benzenesuif onamide ; 

[4 -phenyl -2- [2- [3-f iuoro-5- ( IS , 5R 3a-methoxy- 5 , 8- 
dioxabicyclo [3.2.1] octanyl ) phenoxy ] ethyl] -5- 
oxazolyl ] benzenesuif onamide ; 

[ 4 -phenyl -2 - [2- [3- (3 , 4 , 5, 6 -tetrahydro-4 -hydroxy-2K- 
pyran- 4 -yl) phenoxy ] ethyl] -5- 
oxazolyl] benzenesuif onamide ; 

phenyl- 5 - [4- [4- (methylsulf ony 1 ) phenyl ] -2- [2- [3- 
(3,4,5, 5- tetrahydro-4 -hydroxy- 2H-pyran- 4 - 
yl ) phenoxy] ethyl] oxazole; 

[ 4 -phenyl -2 - [ 2 - [ 3 - f luoro-5 - (3,4,5, 6 -tetrahydro-4 - 
hy dr o:<y - 2 H - pyr an - 4 - y i ) pheno:<y ] ethyl] -5- 
oxazoiyi ] benzenesuif onamide ; 



4- [ 4 -phenyl -2 - [2- [3-0,4,5, 6 -tetrahydro-4 -hydroxy- 2H- 

pyran-4-yl) benzylcxy] echyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [3-f Iucro-5- (3,4,5, 6 - 1 e t r ahy arc - 4 - 

hydroxy-2H-pyran-4-yi ) benzyl oxy] echyl ] -5- 

oxazclyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [3- (3,4,5, 6 - 1 e t r ahy dr o - 4 - hydroxy - 2 H - 

pyran-4-yl ) -5- thienyloxy ] ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2- [5- (3 , 4, 5, 6 - tetrahydro-4 -hydroxy-2H- 

pyran-4-yl ) pyridin-3 -yloxy ] ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [2-[5-(3,4,5, 6 - tetrahydro-4 -hydroxy-2H- 

pyran- 4 -y 1 ) pyridin-3 -ylmethoxy] ethyl] -5 - 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- ' ::- [6- (3,4,5, 6 - tetrahydro-4 -hydroxy -2 K- 

pyran-4-yl ) pyridin-2 -ylmethoxy] ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4'- [4 -phenyl -2- [2- [3 - (2 , S-dimethyl-3 ,4,5, 6 -tetrahydro-4 - 

hydroxy-2K-pyran-4 -yl ) benzyloxy ] ethyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2 - [2- [2- (3,4,5, 6 - tetrahydro-4 -hydroxy- 2H- 

pyran-4-yl) thiazol -4 -ylmethoxy ] ethyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [2- [3-f lucro-5- (IS , 5R 3a-hydroxy-6 , 8- 

dioxabicyclo [ 3 .2 . i ] octanyl ) phenoxy ] ethyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ l-hydrcxy-2 - [3- (3 , 4, 5, 6 -tetrahydro-4 - 

methoxy-2K-pyran-4 -yl ) phenoxy] ethyl] -5- 

oxazolyi ] benzenesulf onamide ; 
4 -phenyl -5- [4- [4- (methylsulf onyl ) phenyl ] -2- [1 -hydroxy- 2 

[3- (3 , 4, 5 , 5 - 1 e t r ahy dr o - 4 - me t hoxy - 2 H -py r an - 4 - 

yl ) phenoxy] ethyl ] oxazole ; 
4- (4 -phenyl -2- [ 1 -hydroxy- 2 - [3-f iuoro-5- (3,4,5,6- 

t e t r ahydr o - 4 -me t hoxy - 2 H-pyran - 4 -y 1 ) phenoxy ] e thy 1 ] - 5 - 

oxazolyl 3 benzenesulf onamide ; 
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4- [ 4 -phenyl - 2 - [ 1 -hydroxy - 2 - [3-0,4,5, 6 - 1 e t rahy dro - 4 - 
methoxy-2K-pyran-4 -yl ) benzy loxy ] ethyl] -5- 
oxazolyl] benzene sulfonamide ; 
4- [4 -phenyl -2- ( 1 -hydroxy- 2 - [ 3 -f luoro-5 - (3,4,5,6- 
5 cetrahydro-4 -methoxy-2H-pyran-4-yl ) benzyloxy] ethyl ] -5 

oxazolyl] benzenesulf onamide; 
4- [4 -phenyl -2- ' 1 -hydroxy- 2 - [ 3 - (3 , 4 , 5 , 6 -tetrahydro- 4 - 
methoxy-2H-pyran-4-yi ) thiophenyl] ethyl] -5- 
oxazolyl ] benzenesulf onamide ; 
10 4- [4-phenyi-2- [ l-hydroxy-2 - [5- (3 , 4, 5, 6 -tetrahydro-4 - 
methoxy-2H-pyran-4 -yi ) pyridin-3 -yloxy ] ethyl] -5- 
oxazolyl] benzenesulf onamide ; 
4- [ 4 -phenyl-2 - [l-hydroxy-2- [ 5- (3 , 4 , 5 , 5 -tetrahydro-4 - 
nethoxy- 2H-pyran- 4 -yl ) pyridin-3 -ylmethoxy ] ethyl] -5 - 
15 oxazolyl] benzenesulf onamide ; 

4- [ 4 -phenyl-2- [l-hydroxy-2 - [6-0,4,5, 6 -tetrahydro-4 - 
methoxy-2K-pyran-4-yl) pyridin- 2 -ylmethoxy ] ethyl] -5- 
oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl-2- [l-hydroxy-2- [3- (2, 6 -dimethyl -3 ,4,5,6- 
20 tetrahydro-4-methoxy-2H-pyran-4-yl) benzyloxy] ethyl] -5 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [l-hydroxy-2- [2- O , 4 , 5 , 6 -tetrahydro-4 - 
methoxy-2H-pyran-4 -yl ) thiazol-4 -ylmethoxy] ethyl] -5- 
oxazolyl ] benzenesulf onamide ; 
2 5 4- [4 -phenyl-2- [l-hydroxy-2- [3 -f luoro-5- (IS, 5R 3a- 

methoxy-6 , 8-dioxabicyclo [3.2.1] octanyl ) phenoxy ] ethyl ] 
5 -oxazolyl ] benzene sul f onamide ; 
4- [4 -phenyl -2- [ 1 -hydroxy -2- [3- (3 , 4, 5, 5 - tetrahydro-4 - 
hydroxy-2H-pyran-4 -yi ) phenoxy] ethyl] -5- 
30 oxazolyl] benzenesulf onamide; 

4 -phenyl- 5- [4- [4- (mechy isulf onyl ) phenyl ] -2- [ 1 -hydroxy- 2 - 
[3- ( 3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy -2H-pyran- 4 - 
yl) phenoxy] ethyl ] oxazole; 
4- [4 -phenyl- 2- [l-hydroxy-2- [ 3 -f luoro-5- (3,4,5,6- 
3 5 z e tr ahydro - 4 -hydroxy - 2 H -py ran- 4 -y 1 ) phenoxy ] e thy 1 ] - 5 - 

oxazolyl 3 benzene sul f onamide ; 
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[ 4 -pheny 1 - 2 - '[ 1 - hydroxy - 2 - [3 - (3 , 4 , 5, 5-tetrahydro-4 - 
hydroxy-2H-pyran-4-yl ) benzy loxy ] ethyl] -5- 
oxazolyl ] benzenesulf cnamide ; 

[ 4 -pheny 1-2 - [ 1 -hydroxy- 2 - [3-f luoro-5- (3,4,5,6- 
tetrahydro-4 -hydroxy-2H-pyran-4 -yl ) benzyloxy ] ethyl] - 
oxazolyl ] benzene sulfonamide ; 

[4 -phenyl -2- [ 1 -hydroxy- 2 - [3- (3,4,5, 6-tetrahydro-4- 
hydroxy-2K-pyran-4 -yl ) thiophenyl] ethyl] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -pheny 1-2- [ l-hydroxy-2- [ 5- (3 , 4 , 5 , 6 -tetrahydro-4 - 
hydroxy-2H-pyran-4-yl ) pyridin-3 -yloxy ] ethyl] -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- f 1 -hydroxy- 2 - [5- (3 , 4, 5, 6-tetrahydro-4- 
hy dr oxy - 2 H -py r an - 4 -y 1 ) pyridin-3 -ylmethoxy] ethyl] -5 - 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [l-hydroxy-2- [ 6- (3 , 4 , 5 , 6 -tetrahydro-4 - 
hydroxy -2H-py ran- 4 -yl ) pyridin-2 -ylmethoxy ] ethyl ] -5- 
oxazolyl] benzenesulf onamide ; 

[4 -pheny 1-2- [l-hydroxy-2- [3- (2, 6-dimethyl-3 ,4,5,6- 
tetrahydro-4 -hydroxy-2H-pyran-4 -yl ) benzyloxy ] ethyl] - 
oxazolyl ] benzenesulf onamide ; 

t 4 -phenyl -2 - [ 1 -hydroxy- 2 - [ 2- (3 , 4 , 5 , 6- tetrahydro-4 - 
hydroxy - 2 H - py r an - 4 -y 1 ) thiazol -4 -ylmethoxy ] ethyl] -5- 
oxazolyi j benzenesulf onamide ; 

[ 4 -phenyl- 2- [l-hydroxy-2- [3-f luoro-5- (IS, 5R 3a- 
hydroxy-5, 8-dioxabicyclo [3 .2 . 1] octanyl ) phenoxy ] ethyl 
5-oxazolyl] benzenesulf onamide; - 

[ 4 -phenyl -2 - [ [3- (3 , 4 , 5 , 6 -tetrahydro-4 -methoxy-2H- 
pyran-4-yl ) phenoxy] methyl ] -5- 
oxazolyl] benzenesulf onamide ; 

phenyl -5- [ 4- [ 4- (methylsulf onyl ) phenyl ] -2- [ [3 - (3 , 4 , 5 , 6 
t e t r any dr o - 4 - m e t hoxy - 2 K - py r an - 4 - 
yl ) phenoxy ] methyl ] oxazole ; 

[ 4 -pheny 1-2 - [ [ 3 - f luoro-5- (3,4,5, 6 -tetrahydro-4 - 
me t hoxy - 2 K -py ran -4 -yl ) phenoxy ] methyl ] -5- 
oxazoiyi ] benzenesulf onamide ; 
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4- [4 -phenyl -2- [[3-0,4,5, 5-tetrahydro-4-methoxy-2H- 

pyran-4 -yl ) benzyloxy ; methyl ] -5- 

oxazoly 1 ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [3-f lucro-5- (3,4,5, 6 -tetrahydro- 4 - 
5 rnethoxy-2K-pyran-4-yl ) benzyloxy] methyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [ [3- (3 , 4 , 5 , 5-tetrahydro-4-methoxy-2H- 

pyran- 4 -y 1 ) thiophenyl ] methyl ] -5- 

oxazolyi ] benzenesulf onamide ; 
10 4- [ 4 -phenyl -2- [ [ 5- (3 , 4 , 5 , 6-t etrahydro- 4-methoxy-2H- 

pyran-4-yl ) pyridin-3 -yloxy ] methyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [ [5- (3 , 4 , 5, 6-tetrahydro-4-methoxy-2H- 

pyran- 4 -y 1 ) pyridin-3 -ylme thoxy ] methyl ] " -5- 
15 oxazolyl] benzenesulf onamide ; 

4- [ 4 -phenyl-2 - [ [ 6- (3 , 4 , 5 , 5 -tetrahydro- 4 -methoxy-2H- 

pyran- 4 -y 1 ) pyridin- 2 -ylme thoxy ] methyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4 - [ 4 -phenyl-2- [ [ 3 - ( 2 , 6 -dimethyl -3 ,4,5, 6-tetrahydro-4- 
20 me thoxy- 2 H-py ran- 4 -y 1 ) benzyloxy] methyl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [2- (3 , 4 , 5, S-tetrahydro-4-methoxy-2H- 

pyran-4 -yl ) thi a zoi -4 -ylme thoxy ] methyl] -5- 

oxazolyl ] benzenesulf onamide 
25 4- [ 4 -phenyl-2- [ [3-f luoro-5- (IS, 5R 3a-methoxy- 5 , 8- 

dioxabicyc lo [3.2.1] octanyl ) phenoxy ] methyl ] -5- 

cxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [3- (3 , 4 , 5 , 5 - c e t rahy dr o - 4 - hydroxy - 2 K- 

pyran-4 -yl) phenoxy ] methyl] -5- 
3 0 oxazolyl] benzenesulf onamide ; 

4 -phenyl -5- [4- [4- (methylsuif onyl ) phenyl] -2- [[3-(3,4,5,6 

t etrahydro- 4 -hydroxy- 2H-pyran-4 - 

yl ) pheno:cy ] methyl ] oxazole ; 
4- [4 -phenyl -2- [ [3-f luoro-5- (3,4,5, 6 - 1 etrahydro- 4 - 
3 5 hydroxy - 2 H -pyran - 4 -yl ) phenoxy ] methyl ] -5- 

oxazolyi] benzenesulf onamide ; 
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4- [ 4 -phenyl - 2 - [[3-0,4,5, 6 -tetrahydro-4 -hydroxy -2H- 

pyran-4 -yl ) benzyloxy ] methyl j -5- 

oxazolyl ] benzenesulf onamide ; 
4 - [ 4 -phenyl -2 - [ [ 3 - f luoro-5- (3,4,5, 6 -tetrahydro-4 - 
5 hydroxy-2K-pyran-4-yl ) benzyloxy ] methyl ] -5- 

oxazolyl] benzenesulf onamide; 
4- [ 4 -pheny 1-2 - [ [3- (3 , 4 , 5 , 6 - 1 e t r any dr o - 4 - hydroxy - 2 H - 

pyran-4-yl ) thiophenyl] methyl] -5- 

oxazolyl ] benzenesulf onamide ; 
10 4- [4 -pheny 1-2- [ [5- (3 , 4 , 5 , 6 - tetrahydro-4 -hydroxy -2 H- 

pyran-4-yl ) pyridin-3 -yloxyj methyl ] -5 - 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -pheny 1-2- [ [5- (3 ,4,5, 6-tetrahydro-4-hydroxy-2H- 

pyran-4 -yl ) pyridin-3 -y Imethoxy ] methyl ] -5- 
15 oxazolyl ] benzenesulf onamide ; 

4- [4 -phenyl -2- [ [ 6- (3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy- 2H- 

pyran-4 -yl ) pyridin-2 -y Imethoxy ] methyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [3- (2 , 6 -dimethyl -3 ,4,5, 6 -tetrahydro-4 - 

2 0 hydroxy-2H-pyran-4 -y 1 ) benzyloxy] methyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [ [2- (3 , 4 , 5, 6 - tetrahydro-4 -hydroxy-2K- 

pyran-4-yl ) thiazoi -4 -y Imethoxy ] methyl] -5- 

cxazoiyl ] benzenesulf onamide ; 
25 4- [4-phenyl-2- [ [3-f luoro-5- (IS, 5R 3a-hydroxy-6 , 8- 

dioxabicycio [3 .2 . 1 ] oct any 1 ) phenoxy] methyl ] -5- 

oxazolyi] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- (3- (3 , 4 , 5, 6 -tetrahydro-4 -methoxy-2K- 

pyran-4-yl) phenoxy ] (E-propen) -1-yl] -5- 
30 oxazolyl] benzenesulf onamide; 

4-phenyl-5- [4- [4- (methyisulf onyl ) phenyl] -2- [3- [3- 

(3,4,5, 5- tetrahydro-4 -me thoxy-2H-pyr an-4 -yl ) phenoxy 

Sc 2-propen) -1-yl ] oxazole; 
4-i[4 -phenyl -2- [3 - [3 - f luoro-5 - (3,4,5, 5- tetrahydro-4 - 

3 5 methoxy-2H-pyran-4-yl) phenoxy] (Z-propen) -1-yl] -5 - 

oxazolyl ] benzenesulf onamide ; 
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i o r-> n-(3 4 5 6-cecrahvdro-4-methoxy-2K- 
4- [4-phenyl-2-[3- L-s- l -5 < *' 3 ' ° 

pyran-4-yl)benzyioxy] (Z-propen) -1-yl i -5- 

oxazolvl]benzenesulfonamide; 
4- [ 4-ohenyl-2-[3-[3-fluoro-5-(3,4,5,6-t:et:rahydro-4- _ 

" me t*oxy-2H-pyran-4-yl)benzyloxy] (Z-prooen) -1-yl] -o- 

oxa'o" 1 vl ] benzenesul f onamide ; 
.- [4 -ohenyl-2-r3-[3- (3,4,5, 6-tetrahydro-4-met:hoxy-2K- 

pyran-4-yl) thiophenyl] (E-propen) -1-yl] -5- 
oxazolyl] benzenesulf onamide; 
4- [4-ohenyl-2- [3 - [ 5- ( 3 , 4 , 5 , 6-tetrahydro-4-methoxy-2H- 
pyran-4-yl)pyridin-3-yloxy] (Z-propen) -1-yl] -o- 
oxazolyl] benzenesulf onamide; 
4- [4-ohenvl-2- [3- [5- (3 , 4 , 5 , 6-te t rahydro-4-methoxy-2H- 
pyran-4-yl)pyridin-3-ylmethoxy] (E-propen) -1-yl] -5- 
oxazolvl ] benzenesulf onamide; 
4- [4-ohenyl-2- [3- [6- (3 , 4,5, 6-tetrahydro-4-methoxy-2H- 
pyran-4-yl)pyridin-2-ylmethoxy] (Z-propen) -1-yl] -5- 
oxazolyl ] benzenesulf onamide ; 
d- [4-phenyl-2- [3- [3- (2 . 6-dimethyl-3 , 4 , 5 , 6-tetrahydro-4 
methoxy-2H-pyran-4-yl)benzyloxy] (Z-propen) -1-yl] -5- 
oxazolvl ] benzenesulf onamide; 
a- [4-ohenyl-2- [3- [2- (3,4,5, 6-tetrahydro-4-methoxy-2K- 
P yran-4-yl)thiazoi-4-ylmechoxy] (Z-propen) -1-yl] -5- 
oxazolvi] benzenesulf onamide ; 
4-[4-ohenvl-2-C3-[3-fluoro-5-(lS,5R 3a-methoxy-6 , 8- 
dioxabicyclo(3.2.1]occanyl)phenoxy] (Z-propen) -1-yl] 

oxazolvl ] benzenesulf onamide ; 
4-(4-phenyl-2-[3-[3-(3,4,5,6-cecrahydro-4-hydroxy-2K- 

pyran-4-yl)phenoxy] (E-propen) -1-yl] -5- 
oxazolyl] benzenesulf onamide; 
4 - pheny 1 - 5 - [ 4 - 1 4 - ( me thy 1 sul f ony 1 ) pheny 1 ] - 2 - [ 3 - [ 3 - 
(3,4, 5,5-tetrahydro-4-hydroxy-2K-pyran-4- 
vDphenoxy] (E-propen) -1-yl] oxazole ; 
4 - r~4 -pheny 1-2 - [ 3 - [ 3 - f iuoro- 5 -(3,4,5,6 - tecrahydro-4 - 
hydroxy-2K-pyran-4-yl)phenoxy] (Z-propen) -1-yl] -5- 
oxazoiyl j benzenesulf onamide ; 



4- [4 -phenyl -2- E3-[3-(3,4,5, 6 - tetrahydro-4 -hydroxy- 2K- 

pyran-4 -yl ) benzyloxy] (E-propen) -1 -yl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [3-f luoro-5- (3,4,5, 6 -tetrahydro-4 - 

hydroxy-2H-pyran-4-yl ) benzyloxy] (Z-propen) -1-yl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [3- [3- (3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy-2H- 

pyran-4-yl) thiophenyl ] (Z-propen) -1-yl] -5- 

oxazoiy 1 ] benzenesulf onamide ; 
4- [4-phenyl-2- [3- [5- (3 , 4,5, 6 -tetrahydro-4 -hydroxy- 2H- 

pyran-4 -yl ) pyridin-3 -yloxy ] (Z-propen) -1-yl] -5- 

oxazoiyl] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [3-[5-(3,4,5, 6 - tetrahydro-4 -hydroxy -2H- 

pyran-4-yl) pyridin-3 -ylmethoxy] (Z-propen) -1-yl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3-[6-(3,4,5, 6 - tetrahydro-4 -hydroxy- 2H- 

pyran-4-yl ) pyridin-2 -ylmethoxy ] (E-propen) -1-yl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [3- ( 2 , 6 -dimethyl -3 ,4,5, 5 -tetrahydro-4 - 

hydroxy- 2K-pyr an- 4 -yl) benzyloxy] (E-propen) -1-yl] -5- 

oxazolyl] benzenesulf onamide ; 
4 - [4 -phenyl -2 - [3- [2 - (3 , 4 , 5, 6 -tetrahydro-4 -hydroxy-2K- 

pyran-4-yl) thiazol -4 -ylmethoxy ] (Z-propen) -1-yl] -5- 

oxazoiyi] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [3-f luoro-5- (IS , 5R 3a-hydrcxy-S , 8- 

dioxabicyclo [3 .2 . 1 ] octany 1 ) phenoxy ] (E-propen) -1-yl] -5 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [ [3- (3 , 4 , 5 , 6 -tetrahydro-4 -methoxy-2K- 

pyran- 4 -yl) phenoxy] -1,2 , 3 - triazol-4 -ylmechyl-5 - ] -5- 

oxazolyl] benzenesul f onamide ; 
4- [4 -phenyl -5- [4- [4- (methylsuif onyl) phenyl] -2 - [ f 3- 

(3,4,5, 6 -tetrahydro-4 -me thoxy-2K-pyran-4 -yl ) phenoxy] - 

1,2, 3 -triazol-4 -ylmechyi -5- 1-5- 

oxazolyl ] benzenesulf onamide ; 
4- t 4 -phenyl -2 - [ [3-f luoro-5 - (3, 4, 5, 6 -tetrahydro-4 - 

methoxy-2K-pyran-4-yi) phenoxy] -1,2, 3 -triazoi-4 - 
ylmethyl-5 - ] -5 -oxazolyl ] benzenesulf onamide ; 



4- [4 -phenyl -2- [ [3 - (3 , 4 , 5 , 6 -tetrahydro-4 -me thoxy-2K- 

pyran-4-yl ) benzyloxy ] -1,2, 3-triazol -4 -ylmethyl-5- ] - 5 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [3 -f iuoro-5- (3,4,5, 6 -tetrahydro-4 - 

methoxy-2H-pyran-4 -yl ) benzyloxy] -1 , 2 , 3-triazol- 4- . 

ylmethyl-5-] - 5 -oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [ [3- (3 , 4, 5, 6 -tetrahydro-4 -methoxy-2H- 

pyran-4-yi ) thiophenyl] -1,2 , 3-triazol -4 -ylmethyl-5- ] - 

oxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [ [5- (3 , 4, 5 /6 -tetrahydro-4 -me thoxy-2K- 

pyran-4-yl ) pyridin-3 -yloxy] -1, 2 , 3 -triazol -4-ylmethyl 

5-] -5 -oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [ 5- (3 , 4 , 5 , 6 -tetrahydro-4 -me thoxy- 2 H- 

pyran-4-yl ) pyridin-3 -y lmethoxy ] -1,2, 3 -triazol -4- 

y Ime thy 1 - 5 - ] -5 -oxazolyl ] benz enesul f onamide ; 
4- [4 -phenyl -2- [ [ 6- (3 , 4 , 5 , 6 -tetrahydro-4 -methoxy-2H- 

pyran-4-yl)pyridin-2-y lmethoxy] -1, 2 , 3-triazol-4- 

ylme thy 1 - 5 - ] - 5 -oxazoly 1 ] benz enesul f onamide ; 
4- [4 -phenyl -2- [ [3- (2 , 6 -dimethyl -3 ,4,5, 6 -tetrahydro-4 - 

methoxy-2H-pyran-4-yl ) benzyloxy] -1,2, 3 -triazol- 4- 

yimethyl-5 - ] -5 -oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [ [2- (3 , 4 , 5, 6- tetrahydro-4 -methoxy- 2 H- 

pyran-4-yl) thiazol-4 -ylmethoxy ] -1,2 , 3 -triazol-4 - 

ylmethyl-5 - ] -5 -oxazoly 1 ] benzenesulf onamide ; 
4- [4-phenyi-2- [ [3 -f luoro-5- (1S,5R 3a-methoxy-5 , 8- 

dioxabicyclo [3 .2 . 1 J octanyl ) phenoxy ] -1, 2 , 3 -triazol -4- 

ylmethyl-5- ] -5 -oxazolyl ] benzenesulf onamide ; 
4-[4-phenyl-2-[ [3- (3,4,5, 6 - 1 e t r ahy dr o - 4 - hydroxy - 2 H - 

pyran- 4 -yl) phenoxy] -1 , 2 , 3 -triazol-4 -ylmethyl-5- ] -5- 
. oxazolyl] benzenesulf onamide , • 
4-phenyi-5- (4- [4- (methylsulf onyl) phenyl] -2- [ [3- (3 , 4, 5 , 6 

t etrahydro- 4 -hydroxy -2H-pyran- 4 -yl) phenoxy] -1,2,3- 

triazol-4-yimethyl-5- ] oxazole; 
4- [4 -phenyl -2- [ [3 -f luoro-5 - (3,4,5, 5 -tetrahydro-4 - 

hydroxy - 2 H- pyran - 4 -y 1 ) phenoxy] -1,2, 3-triazol-4- 

y ime thy 1 - 5 - ] - 5 -oxazoly 1 ] benz enesul f onamide ; 



[4 -phenyl -2- [ [3- (3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy -2H- 
pyran- 4 -y 1 ) benzyloxy ] -1,2, 3 - triazol -4 -ylmethyl - 5 - j -5- 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [ [ 3 -f iuoro-5- (3,4,5, 6 -tetrahydro-4 - 
hydroxy - 2 H - py ran - 4 -y 1 ) benzyloxy ] -1,2, 3 - triazol-4 - 
ylmethyl-5- ] -5-oxazolyl ] benzenesulf onamide ; 
[ 4 -phenyl -2- [ [3- (3 , 4 , 5, 6 -tetrahydro-4 -hydroxy -2 K- 
pyran-4-yl ) thiophenyl] -1,2,3 -triazol -4 -ylmethyl -5 - ] -5 
oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [ [5- (3,4,5, 6 - 1 e t rahy dr o - 4 -hydroxy - 2 H- 

pyran-4-yl ) pyridin-3 -yloxy ] -1, 2 , 3 -triazol-4 -ylmethyl - 

5- ] -5-oxazolyl ] benzenesulf onamide ; 

[4 -phenyl -2- [ [5- (3 , 4 , 5, 6 -tetrahydro-4 -hydroxy -2H- 

pyran-4-yl ) pyridin-3 -ylmethoxy ] -1,2, 3-triazol-4- 

y lme thy 1 - 5 - ] - 5 -oxaz o ly 1 j benz enesul f onamide ; 

[ 4 -phenyl-2- [ [ 6- (3 , 4 , 5, 6 - 1 e t r any dro - 4 -hydroxy - 2 K - 

pyran-4 -yl ) pyridin- 2 -ylmethoxy ] -1,2, 3 -triazol -4- 

ylmethyl-5 - ] -5 -oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl -2- [ [3- (2 , 6 -dimethyl -3 ,4,5, 6 -tetrahydro-4 - 

hydroxy-2K-pyran-4 -yl ) benzyloxy] -1,2, 3 -triazoi-4- 

ylmethyl-5 - ] -5-oxazolyl ] benzenesulf onamide ; 

[ 4 -phenyl-2 - [ [2- (3,4,5, 6 - 1 e t rahy dro - 4 - hydroxy - 2 H - 

pyran-4-yl ) thiazol -4 -ylmethoxy ] -1,2,3 -triazol-4 - 

ylmethyl -5 - ] -5-oxazolyl ] benz ene sulfonamide ; 

[4 -phenyl -2- [ [3-f luoro-5- (IS, 5R 3a-hydroxy-6 , 8- 

dioxabicyclo [3 . 2 . 1 ] octanyl ) phenoxy ] -1,2,3 -triazol-4 - 

y lme thy 1 - 5 - ] - 5 -oxa zo ly 1 ] benz ene sul f onamide ; 

[4 -phenyl-2- [[[3-(3,4,5, 5 - 1 e t rahy dro - 2 H - py r an - 4 -y 1 ) ] E- 

oximinomethyl] phenoxy ] acetyl] -5- 

oxazoly 1 ] benzenesul f onamide ; 

[ 4 -phenyl -2- [ [ (3- (3 , 4, 5, 6 - 1 e t rahy dro - 2 H -py r an - 4 -y 1 ) ] Z- 
oximinome thy 1 ] phenoxy ] acetyl] -5- 
oxazolyi ] benzenesulf onamide ; 

[ 4 -phenyl-2- [ [E-O-methyl- [3- (3 , 4, 5, 6-tetrahydro-2H- 
pyran-4-yl) ] oximinomethyl ] phenoxy ] acetyl j -5- 
oxazolyl] benzenesulf onairiide ; 
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4- [4 -phenyl -2- [ [Z-O-mechyl- [3-0,4,5, 6 -te trahydro-2K- 
pyran-4-yi ) ] oximinome thyi ] phenoxy ] acetyl ] -5- 
oxazolyl ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [j-[[3-(3,4,5, 6 - 1 e t r any dr o - 2 H - py r an - 4 - 
5 yl) ] Z -oximinome chyl ] phenoxy] propyn- 1 -yl ] -5- 

oxazolyl] benzene sulfonamide ; 
4- [4 -phenyl -2- [3 - [ [3 - ( 3 , 4 , 5 , 6 - tetrahydro- 2K-pyran- 4 - 
y 1 ) ] E-oximinomethyl ] phenoxy ] propyn- 1 -yl ] -5- 
oxazolyl ] benzenesulf onamide ; 
10 4- [4 -phenyl -2- [3 - [E-O-methyl- [3- (3,4,5, 6 - tetrahydro-2H 
. pyran-4-yl) ] oximinome thy 1] phenoxy ] propyn- 1-yl] -5- 
oxazolyl ] benzenesulf onamide; 
4- [4-phenyl-2- [3- [ Z-O-methyl - [ 3 - (3, 4, 5, 6- tetrahydro-2K 
pyran-4-yl) ] oximinome thy 1] phenoxy] propyn- 1-yl] -5- 
15 oxazolyl ] benzenesulf onamide ; 

4- [4 -phenyl -2- [3 - [3- (3 , 4, 5, 6-tetrahydro-4 -methoxy-2K- 
pyran-4-yl ) phenyl ] propyn- 1-yl] -5- 
oxazolyl ] benzenesulf onamide ; 
4 -phenyl -5- [4- i<±- (methylsulf onyl ) phenyl] -2- [3- [3- 
20 (3,4,5, 6-tetrahydro-4 -mechoxy-2K-pyran-4- 

yl ) phenyl ] propyn- 1-yl ] oxazole ; 
4- [4 -phenyl -2- [3- [3-f iuoro-5- (374,5, 6 -tetrahydro- 4 - 
mechcxy-2H-pyran-4 -y 1 ) phenyl ] propyn -1-yl ] -5- 
oxazolyi 1 benzenesulf onamide ; 

2 5 4- [4 -phenyl -2- [3-[5-(3,4,5, 6- tetrahydro-4 -methoxy-2H- 

pyran-4-yl) pyridin- 3 -yl] propyn -1-yl] -5- 

oxazoiyl ] benzenesul f onamide ; 
4- [4 -phenyl -2- [3- [3- (2 , 6 -dimethyl-3 ,4,5, 6 - tetrahydro-4 

methoxy-2K-pyran-4 -yl } phenyl ] propyn-l-yl ] -5- 
30 oxazolyl] benzenesulf onamide; - 

4- (4 -phenyl -2- [3- [2- (3 , 4, 5, S -tetrahydro-4 -methoxy-2H- 

pyran-4-yl) thiazol - 4 -yl] propyn-l-yl] -5- 

oxazolyi ] benzenesulf onamide ; 
4- [ 4 -phenyl -2- [3- [3-f lucro-5- (IS , 5R 3a-methoxy-6 , 8- 

3 5 dioxabicycio [3 .2 . 1. J octanyi ) phenyl ] propyn- 1-yi ] - 5- 

oxazoiyi ] benzenesulf onamide ; 



4- [ 4 -phenyl-2 - [3- [3- (3,4,5, 6 -tetrahydro-4 -hydroxy-2K- 

pyran-4-yl ) phenyl ] propyn-i-yl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4 -phenyl -5- [4- [4- (methylsulf onyl ) phenyl] -2 - [ 3 - [ 3 - 
(3,4,5, 6-tetrahydro-4 -hydroxy- 2K-pyran- 4- 

yl ) phenyl ] propyn-l-yl ] oxazole ; 
4- [4 -phenyl -2- [3- [3-f iuoro-5- (3,4,5, 6 -tetrahydro-4 - 

hydroxy-2H-pyran-4-yl ) phenyl ] propyn-l-yl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4-phenyl-2- [3- [5- (3,4,5, 6 - 1 e t r any dr o - 4 -hydroxy- 2 H- 

pyran-4-yl) pyridin-3 -yl] propyn-l-yl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl-2- [3- [3- (2 , 6 -dimethyl -3 , 4 , 5 , 6-tetrahydro-4- 

hydroxy-2H-pyran-4-yl) phenyl ] propyn-l-yl] -5- 

cxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [3- [2- (3,4,5, 6 - 1 e t r ahy dr o - 4 - hydroxy - 2 H - 

pyran-4-yl) thia zol- 4 -yl] propyn-l-yl] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- (3-f iuoro-5- (IS, 5R 3a-hydroxy-6 , 8- 

dioxabicyclo [3 . 2 . 1 ] oct any 1 ) phenyl ] propyn-i-yl ] -5- 

oxazoiyl] benzenesulf onamide ; 
4- [4-phenyi-2- [3- [3- (3,4,5, 6 -tetrahydro-4 -methoxy-2H- 

pyran- 4 -y 1 ) phenyl ] propyl ] -5 - 

oxazolyl] benzenesulf onamide ; 
4 -phenyl -5- [4- [4- (methylsulf onyl ) phenyl ] -2- [3- [3- 

(3,4,5, 6- tetrahydro-4 -methoxy -2 H-pyran- 4 - 

yl ) phenyl ] propyl ] oxazole ; 
4- [4 -phenyl-2 - [3- ['3-f luoro-5- (3,4,5, 6 -tetrahydro-4 - 

methoxy-2H-pyran-4-yl ) phenyl ] propyl ] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [5- (3 , 4, 5, S -tetrahydro-4 -methoxy-2H- 

pyran-4-yl) pyridin-3 -yl j propyl ] -5- 

oxazoiyl j benzenesulf onamide ; 
4- [4 -phenyl -2- [3 - [3- (2 , 6-dimethyl-3 ,4,5, 6 - tetrahydro- 4 - 

methoxy-2H-pyran-4 -yl ) phenyl j propyl ] -5- 

oxazolyl J benzenesulf onamide ; 
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4- [4-phenyl-2- (3- [2- (3,4,5, 6-tetrahydro-4 -methoxy-2H- 

pyran-4-yl) thiazol-4-yl J propyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [ 4-phenyl-2- [3- [3-f luoro-5- (IS, 5R 3a-methoxy-6 , 8- 

dioxabicyclo [3 .2 . 1 ] octanyi ) phenyl ] propyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4 -phenyl -2- [3- [3- (3,4,5, 6 - 1 e t r ahy dr o - 4 - hydroxy - 2 H - 

pyran- 4 -y 1 ) phenyl 1 propyl ] - 5 - 

oxazolyl] benzenesulf onamide ; 
4 -phenyl- 5- [4- [4- (methylsulf onyl ) phenyl] -2- [3- [3- 
(3,4,5 ,.6-tetrahydro-4-hydroxy-2K-pyran-4- 

yl ) phenyl ] propyl ] oxazole ; 
4-[4-phenyl-2-[3-[3-fluoro-5- (3, 4, 5, 6-tetrahydro-4- 

hydroxy-2H-pyran- 4 -yl ) phenyl] propyl] -5- 

oxazolyl] benzenesulf onamide ; 
4- [4-phenyl-2- [3-[5-<3,4,5, 6 -tetrahydro-4 -hydroxy-2H- 

pyran-4-yl)pyridin-3 -yl ] propyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
. 4- [4 -phenyl -2- [3- [3- (2 , 6 -dimethyl -3 ,4,5, 6-tetrahydro-4- 

hydroxy-2H-pyran-4-yl ) phenyl ] propyl ] -5- 

oxazolyl ] benzenesulf onamide ; 
4- [4 -phenyl -2- [3 - [ 2 - ( 3 , 4 , 5 , 6 -tetrahydro-4 -hydroxy- 2 H- 

pyran-4-yl) thiazol - 4 -yl] propyl] -5- 

oxazolyl] benzenesulf onamide ; and 
4- [4 -phenyl -2- [3- [3-f luoro-5- (IS, 5R 3a-hydroxy-6 , 8- 

dioxabicyclo [3 .2 . 1] octanyDphenyl ]propyn-l-yl] -5- 

oxazolyl] benzenesulf onamide . 

The term "hydrido" denotes a single hydrogen atom 
(H) . This hydrido radical may be attached, f or " 
example, to an oxygen atom to form a hydroxyl radical 
or two hydrido radicals may be attached to a carbon 
atom to form a methylene (-CH2~) radical. Where used, 
either alone or within other terms such as "haloalkyl " , 
"alkyisulfonyl" , " alkoxyaiky 1 " and "hydroxyaikyl " , the 
term "alky!" embraces linear or branched radicals 
having one to about twenty carbon atoms or, preferably, 
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one to about twelve carbon atoms. More preferred alky I 
radicals are "lower alkyl" radicals having one to about 
ten carbon atoms. Most preferred are lower alkyl 
radicals having one to about six carbon atoms. 
Examples of such radicals include methyl, ethyl, n- 
propyi , isopropyl , n-butyl, isobutyi , sec -butyl, cerc- 
butyl , pentyl , iso-amyl , hexyl and the like. The term 
" alkenyl" embraces linear or branched radicals having 
at least one carbon-carbon double bond of two to about 
twenty carbon atoms or, preferably, two to about twelve 
carbon atoms. More preferred alkyl radicals are "lower 
alkenyl" radicals having two to about six carbon atoms. 
Examples of alkenyl radicals include ethenyl, propenyl, 
allyl , propenyl, butenyl and 4-methylbutenyl . The term 
" alkynyl" denotes linear or branched radicals having 
two to about twenty carbon atoms or, preferably, two to 
about twelve carbon atoms. More preferred alkynyl 
radicals are "lower alkynyl" radicals having two to 
about ten carbon atoms. Most preferred are lower 
alkynyl radicals having two to about six carbon atoms. 
Examples of such radicals include propargyl, butynyl, 
ana the like. The terms "alkenyl", "lower alkenyl", 
embrace radicals having "cis" and "trans" orientations, 
or alternatively, "E" and "Z" orientations. The term 
"cycioalkyl " embraces saturated carbocyclic radicals 
having three to twelve carbon atoms. More preferred 
cycioalkyl radicals are "lower cycioalkyl" radicals 
having three to about eight carbon atoms. Examples of 
such radicals include cyclopropyl , cyclobutyl, 
cyclopentyl and cyclohexyl. The term " cycloalkeny 1 " 
embraces partially unsaturated carbocyclic radicals 
having three to twelve carbon atoms. More preferred 
cycloalkeny 1 radicals are "lower cycloalkenyl " radicals 
having four to about eight carbon atoms. Examples of 
such radicals include cyclobutenyl , cyciopentenyi and 
cyclohexenyl . The term "halo" means halogens such as 
fluorine, chlorine, bromine or iodine. The term 
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"haloalkyl " embraces radicals wherein any one or more 
of the alky 1 carbon atoms is substituted with halo as 
defined above. Specifically embraced are 
monohaloalkyl , dihaioalkyl and polyhaloalkyl radicals. 
5 A monohaloalkyl radical, for one example, may have 

either an iodo, bromo , chloro or fluoro atom within the 
radical. Dihalo and polyhaloalkyl radicals may have 
two or more of the same halo atoms or a combination of 
different halo radicals. "Lower haloalkyl" embraces 

10 radicals having 1-6 carbon atoms. Examples of 
haloalkyl radicals include f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl , 
dichloromethyl , trichloromethyl , pentaf luoroethyl , 
heptaf luoropropyl , dif luorochloromethyl , 

15 cichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl and dichloropropyl . The term 
" hydroxyalkyl " embraces linear or branched alky 1 
radicals having one to about ten carbon atoms any one 
of which may be substituted with one or more hydroxy 1 

20 radicals. More preferred hydroxyalkyl radicals are 

"lower hydroxyalkyl" radicals having one to six carbon' 
atoms and one or more hydroxy 1 radicals. Examples of 
such radicals include hydroxymethyl , hydroxyethyl , 
hydroxypropyl , hydroxybutyl and hydroxyhexyl . The term 

25 "cyanoaikyl" embraces linear or branched alkyl radicals 
having one to about ten carbon atoms any one of which 
may be substituted with one or more cyano radicals. 
More preferred cyanoaikyl radicals are "lower 
cyanoaikyl n radicals having one to six carbon atoms and 

30 one or more cyano radicals. Examples of such radicals 
include cyanomethyl , cyano ethyl , cyanopropyl, 
cyano butyl and cyanohexyl. The terms "alkoxy" and 
"aikyloxy" embrace linear or branched oxy- containing 
radicals each having alkyl portions of one to about ten 

3 5 carbon atoms. More preferred alkoxy radicals are 

"lower alkoxy" radicals having one to six carbon atoms. 
Examples of such radicals include methoxy, ethoxy, 
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propoxy , butoxy and t ere -bu coxy . The term 
" aikoxyalkyl M embraces alky 1 radicals having one or 
more alkoxy radicals at cached to the alkyl radical, 
chat is, to form monoalkoxy alkyl and dialkoxyalkyl 
5 radicals. The "alkoxy" radicals may be further 
substituted with one or more halo atoms, such as 
fluoro, chloro or bromo , to provide haloalkoxy 
radicals, or with hydroxy 1 radicals to from 
" hydroxy alkyloxy" radicals. More preferred haloalkoxy 

10 radicals are "lower haloalkoxy" radicals having one to 
six carbon atoms and one or more halo radicals. 
Examples of such radicals include f luoromethoxy , 
chloromethoxy , tr if luoromethoxy , trif luoroethoxy , 
fluoroethoxy and f luoropropoxy . More preferred 

15 hydroxyalkyloxy radicals are "lower hydroxyalky loxy " 

radicals having alkyl poriotns of 1 to 6 carbons. The 
term " alkenyloxy " embraces radicals having alkenyl 
portions of two to about ten carbon atoms attached to 
an oxygen atom. More preferred alkenyloxy radicals are 

2 0 "lower alkenyloxy" radicals having two to six carbon 

atoms. The term "alkynyloxy" embraces radicals having 
alkynyl portions of two to about ten carbon atoms 
attached to an oxygen atom. More preferred alkynyloxy 
radicals are "lower alkynyloxy " radicals having two to 
25 six carbon atoms. Examples of such lower alkynyloxy 

radicals include propynyloxy, and butynyloxy . The term 
"aryl", alone or in combination, means a carbocyclic 
aromatic system containing one, two or three rings 
wherein such rings may be attached together in a 

3 0 pendent manner or may be fused. The term "aryl " 

embraces aromatic radicals such as phenyl, naphchyl, 
tetrahydronaphthyl , indane and biphenyl . Aryl moieties 
may also be substituted at a substitutable position 
with one or more subsc icuents selected independently 
3 5 from alkyl, alkcxyalkyi , alky iaminoalkyl carboxyaiky 1 , 
alkoxycarbonylalkyl , aminocarbonylalkyl , alkoxy, 
aralkoxy , hydroxy 1 , amino, halo, nitro, alkylamino, 



acyl, cyano, carboxy , aminccarbcnyl , aikoxycarbonyl ana 
aralkoxycarbonyl . The term "heterocyclyl " embraces 
saturated, partially unsaturated and unsaturated 
net eroa torn- containing ring-shaped radicals, where the 
heteroatoms may be selected from nitrogen, sulfur and 
oxygen. Examples of saturated heterocyclyl radicals 
include saturated 3 to 6 -member ed heteromonocylic group 
containing 1 to 4 nitrogen atoms (e.g. pyrrolidinyl , 
imidazolidinyl , piperidino, piperaziny 1 , e:c); 
saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms (e.g. morpholinyl, etc.); saturated 3 to 6- 
membered heteromonocyclic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms (e.g., 
thiazolidinyl , etc.). Examples of partially 
unsaturated he-. erocyclyl radicals include 
dihydrothiophene , dihydropyran, dihydrofuran and 
dihydrothiazole . The term " heteroaryl " embraces 
unsaturated heterocyclyl radicals. Examples of 
unsaturated heterocyclyl radicals, also termed 
"heteroaryl " radicals include unsaturated 3 to 6 
membered heteromonocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl , pyrrolinyl , 
imidazolyl, pyrazoiyl, pyridyl , pyrimidyl, pyrazinyl, 
pyridazinyl, triazolyi (e.g., 4K-1 , 2 , 4-triazolyl , 1H- 
1,2, 3 -triazolyi, 2H-1, 2 , 3 -triazolyi, etc. ) tetrazolyl 
(e.g. IK- tetrazolyl , 2H- tetrazolyl , etc.), etc.; 
unsaturated condensed heterocyclyl group containing 1 
to 5 nitrogen atoms, for example, indoiyi, isoindolyl , 
indolizinyi, benzimidazolyl , quinolyl, isoquinolyl, 
indazoiyl , benzotriazolyl , t e trazolopyridazinyl (e.g. , 
cetrazolo [1, 5 -b] pyridazinyl , etc.), etc.; unsaturated 3 
to 5 -membered heteromonocyclic group containing an 
oxygen atom, for example, pyranyl, furyl, etc.; 
unsaturated 3 to 6-membered heteromonocyclic group 
containing a sulfur atom, for example, thienyl , etc.; 
unsaturated 3- to 6-membered heteromonocyclic group 
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containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl 
(e.g., 1, 2, 4-oxadiazolyl, . 1 , 3 , 4 -oxadiazolyl , 1,2,5- 
oxadiazolyl, etc.) etc.; unsaturated condensed 
5 heterocyclyl group containing 1 to 2 oxygen atoms and i 
to 3 nitrogen atoms (e.g. benzoxazoly 1 , 
benzoxadiazolyl, etc.); unsaturated 3 to 6-membered 
heteromonocycl? c group containing 1 to 2 sulfur atoms 
and 1 to 3 nitrogen atoms, for example, thiazolyl, 

10 thiadiazolyl (e.g., 1,2,4- thiadiazolyl , 1,3,4- 
thiadiazolyl, 1 , 2 , 5-thiadiazolyl , etc.) etc.; 
unsaturated condensed heterocyclyl group containing 1 
to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g., 
benzothiazolyl , benzothiadiazolyl , etc.) and the like. 

15 The term also embraces radicals where heterocyclyl 
radicals are fused with aryl radicals. Examples of 
such fused bicyclic radicals include benzofuran, 
benzothiophene, and the like. Said, "heterocyclyl 
group" may have 1 to 3 substituents such as alkyl, 

20 hydroxyl, halo, alkoxy, oxo, amino and alkylamino . The 
term "alkylthio" embraces radicals containing a linear 
or branched alkyl radical, cf one to about ten carbon 
atoms attached to a divalent sulfur atom. More 
preferred alkylthio radicals are "lower alkylthio" 

25 radicals having alkyl radicals of one to six carbon 

atoms. Examples of such lower alkylthio radicals are 
methylthio, ethylthio, propyithio, butylthio and 
hexylthio. The term " alky Ithioalkyl " embraces radicals 
containing an alkylthio radical attached through the 

30 divalent sulfur atom to an alkyl radical of one to 

about ten carbon atoms . More preferred alky ithioalkyl 
radicals are "lower alky Ithioalkyl " radicals having 
alkyl radicals of one to six carbon atoms. Examples of 
such lower alky Ithioalkyl radicals include 

35 methylthiomethyl . The term ■ cximinoalkoxy " embraces 

alkylcxy radicals having one to about ten carbon atoms 
any one of which may be substituted with one or more 
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oximino radicals (-C=NOH) . More preferred 
oximinoalkoxy radicals are "lower oximinoalkoxy " 
radicals having alkoxy radicals containing one to six 
carbon acorns. Examples of such radicals include 
5 oximinomethoxy , oximinopropoxy , and oximinobutoxy . The 
term "oximinoalkoxyalkyl " embraces alkyloxyalkyl 
radicals with alkyl and portions having one to about 
ten carbon atoms any one of which may be substituted 
with an oximino radical (-C=NOH). More preferred 

10 oximinoalkoxyalkyl radicals are "lower 

oximinoalkoxyalkyl" radicals having alkyl radicals 
containing one to six carbon atoms. The terms 
" (alkyl) oximinoalkoxyalkyl" and " (alkyl ) oximinoalkoxy " 
embrace oximinoalkoxyalkyl and oximinoalkoxy radicals, 

15 as defined above, where the oximino portion is 

substituted on the oxygen atom with alkyl radicals 
having one to c^jout ten carbon atoms. More preferred 
oximinoalkoxyalkyl radicals are "lower 
" (alkyl) oximinoalkoxyalkyl " and "lower 

20 (alkyl) oximinoalkoxy " radicals having alkyl radicals 
containing one to six carbon atoms. The term 
"alkenylthio" embraces radicals containing a linear or 
branched alkenyl radical, of two to about ten carbon 
atoms attached to a divalent sulfur atom. More 

25 preferred alkenylthio radicals are "lower alkenylthio" 
radicals having alkenyl radicals of two to six carbon 
atoms. The term "alkynylthio " embraces radicals 
containing a linear or branched alkynyl radical, of two 
to about ten carbon atoms attached to a divalent sulfur 

3 0 atom. More preferred alkynylthio radicals are "lower 

alkynylthio" radicals having alkynyl radicals of two to 
six carbon atoms. The term " aikylsulf inyl " embraces 
radicals containing a linear or branched alkyl radical, 
of one to ten carbon atoms, attached to a divalent 

3 5 -S(=0)- radical. More preferred aikylsulf inyl radicals 
are "lower aikylsulf inyl " radicals having alkyl 
radicals of one to six carbon atoms. Examples of such 
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lower alkylsulf inyl radicals include methylsulf inyl , 
ethylsulf inyl , butylsulf inyl and hexylsulf inyl . The 
term " sulf onyl u , whether used alone or linked to other 
terms such as alkylsulf onyl , denotes respectively 
5 divalent radicals -S0 2 - . "Alkylsulf onyl " embraces 

alkyl radicals attached to a sulf onyl radical, where 
alkyi is defined as above. More preferred 
alkylsulf onyl radicals are "lower alkylsulf onyl " 
radicals having one to six carbon atoms. Examples of 

10 such lower alkylsulf onyl radicals include 

methylsulf onyl , ethylsulf onyl and propylsulf onyl . The 
"alkylsulf onyl " radicals may be further substituted 
with one .or more halo atoms, such as fluoro, chloro or 
bromo, to provide haloalkylsulf onyl radicals. The 

15 terms "sulf amy 1" , " aminosulf onyl " and " sulf onaraidyl " 
denote NH2O2S-. The term "acyl" denotes a radical 
provided by the residue after removal of hydroxyl from 
an organic acid. Examples of such acyl radicals include 
alkanoyl and aroyl radicals. Examples of such lower 

20 alkanoyl radicals include formyl, acetyl, propionyl, 
butyryl , isobutyryl, valeryl, isovaleryl, pivaloyl, 
hexanoyl, trif luoroacetyl . The term "carbonyl", 
whether used alone or with other terms, such as 
" alkoxy car bony 1 " , denotes - (C=0) - . The term "aroyl" 

2 5 embraces aryl radicals with a carbonyl radical as 

defined above. Examples of aroyl include benzoyl, 
naphthoyl, and the like and the aryl in said aroyl may 
be additionally substituted. The terms "carboxy" or 
"carboxyl", whether used alone or with other terms, 

3 0 such as " carboxyalkyl M , denotes -CO2K. The term 

"carboxyalkyl " embraces alkyl radicals substituted with 
a carboxy radical. More preferred are "lower 
carboxyalkyl " which embrace lower alkyl radicals as 
defined above, and may be additionally substituted on 
2 5 the alkyl radical with halo. Examples of., such lower 
carboxyalkyl radicals include carboxymethyl , 
car boxy ethyl and carboxypropyl . The term 
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"alkoxycarbonyl ■ means a radical containing an alkoxy 
radical, as defined above, attached via an oxygen atom 
to a carbonyl radical. More preferred are "lower 
alkoxycarbonyl " radicals with alkyl porions having 1 to 
5 6 carbons. Examples of such lower alkoxycarbonyl 

(ester) radicals include substituted or unsubstitutec 
methoxycarbony 1 , ethoxy carbonyl , propoxycarbony 1 , 
butoxycarbonyl and hexyloxycarbonyl . The terms 
" alkylcarbonyl " , " aryl carbonyl " and " aralkylcarbonyl n 

10 include radicals having alkyl, aryl and aralkyl 

radicals, as defined above, to a carbonyl radical. 
Examples of such radicals include substituted or 
unsubstituted methylcarbonyl , ethylcarbonyl , 
phenylcarbonyl and benzylcarbonyl . The term "aralkyl" 

15 embraces aryl-substituted alkyl radicals such as 

benzyl , diphenylmethyl , triphenylmethyl , phenylethyl , 
and diphenyl ethyl . The aryl in said aralkyl may be 
additionally substituted with halo, alkyl, alkoxy, 
halkoalkyl and haloalkoxy. The terms benzyl and 

20 phenylmethyl are interchangeable. The term 

"heteroaralkyl" embraces heceroaryl -substituted alkyl 
radicals, such as pyridylmethyl , quinolylmethyl , 
thienylmethyl, furylethyi, and quinolylethyl . The 
heteroaryl in said heteroaralkyl may be additionally 

25 substituted with halo, alkyl, alkoxy, halkoalkyl and 
haloalkoxy. The term "aralkoxy" embraces aralkyl 
radicals attached through an oxygen atom to other 
radicals. The term " aralkoxyalkyl " embraces aralkoxy 
radicals attached through an oxygen atom to an alkyl 

30 radical. The term " aralkylthio " embraces aralkyl 
radicals attached to a sulfur atom. The term 
"aralkylthioalkyl embraces aralkylthio radicals 
attached through a sulfur atom to an alkyl radical. 
The term " he t eroaralkoxy " embraces heteroaralkyl 

3d radicals attached through an oxygen atom to other 
radicals. The term "heteroaralkyl thio " embraces 
heteroaralkyl radicals attached through "a sulfur atom 



to other radicals. The term "aminoalkyl " embraces aikyl 
radicals substituted with amino radicals. More 
preferred are "lower aminoalkyl" radicals. Examples of 
such radicals include aminomethyl, aminoethyl, and the 
like. The term " alkylamino " denotes amino groups which 
have been substituted with one or two alkyi radicals. 
Preferred are "lower N- alky lamino " radicals having 
alkyi porions having 1 to 6 carbon atoms. Suitable 
lower alkylamino may be mono or dialkylamino such as N- 
me thy 1 amino , N- ethyl amino , N, N- dime thy lamino , N, N- 
diethylamino or the like. The term " cycloalkylamino " 
denotes amino groups which have been substituted with 
one or two cycloalkyl radicals, as defined above. The 
term "aryl amino" denotes amino groups which have been 
substituted with one or two aryl radicals, such as N- 
phenylamino. The " ary lamino " radicals may be further 
substituted on the aryl ring portion of the radical. 
The term " aralky lamino " embraces aralkyl radicals 
attached through an nitrogen atom to other radicals. 
The terms "N-ary laminoalkyl " and "N-aryl -N- alkyi - 
aminoalkyl" denote amino groups which have been 
substituted with one aryl radical or one aryl and one 
alkyi radical, respectively, and having the amino group 
attached to an alkyi radical. Examples of such 
radicals include N-phenylaminomethyl and N-phenyl-N- 
methylaminomethyl . The term " aminocarbonyl " denotes an 
amide group of the formula -C(=0)NH2- The term 
"alkylaminocarbonyl " denotes an aminocarbonyl group 
which has been substituted with one or two aikyl 
radicals on the amino nitrogen atom. Preferred are "N- 
alkylaminocarbonyl " "N, N-dialkylaminocarbonyl " 
radicals. More preferred are "lower N- 
alkyiaminocarbonyl " " lower N, N-dialkylaminocarbonyl " 
radicals with lower aikyl portions as defined above. 
The term " alkyiaminocarbonylhaloalkyl " denotes an 
aminocarbonyl group which has been substituted with one 
or two aikyl radicals on the amino nitro~gen atom, 
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attached to an haloalkyl radical. Preferred are "N- 
alkylaminocarbonylhaloalkyl " "N, N- 

alkylaminocarbonylhaloalkyl " radicals. More preferred 
are "lower N-alkylaminocarbonylhaloalkyl " "lower N, N- 
5 alkylaminocarbonylhaloalkyl " radicals with lower alkyl 
and lower haloalkyl portions as defined above. The 
cerm "alkyl amino alkyl " embraces radicals having one or 
more alkyl radicals attached to an aminoalkyl radical. 
The term " aryloxyalkyl " embraces radicals having an 

10 aryl radicals attached to an alkyl radical through a 
divalent oxygen atom. The term "arylthioalkyl" 
embraces radicals having an aryl radicals attached to 
an alkyl radical through a divalent sulfur atom. 

When the above radicals are included as linker 

15 moiety "Y" in Formulas I-II, such radicals are divalent 
radicals. In addition, the orientation of the radicals 
between "A" and "Ar" are reversible. For example, the 
term "alkylthio" represents both -CH2S- and -SCH2-/ and 
"carbonylmethyloxy " represents both -C (O) CK2O- and 

20 -OCH2C (O) - . For terms such as aralkyl, and 

heteroarylalkyl , the moiety may be linked to "A" and 
"Ar" through a divalent alkyl radical, or through the 
alkyl radical at one end and the aryl or heteroaryl 
portion at the other. The use of heterocyclyl and aryl 

25 moieties includes divalent attachment at substitutable 
sites. The use of a substituted amine group, does not 
include attachment through a divalent nitrogen atom 
(i.e., -N(CH3)-) but instead ( -N(H)CH2- )• . 

The present invention comprises a pharmaceutical 

30 composition comprising a therapeutical ly-ef feet ive 

amount of a compound of Formulas I-II in association 
with at least one pharmacsutically- accept able carrier, 
adjuvant or diluent. 

The present invention also comprises a method of 

35 creating inflammation or inflammation-associated 

disorders in a subject, the method comprising treating 
the subject having or susceptible to such inflammation 
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or disorder, with a therapeutically-ef f ective amount: of 
a compound of Formulas I-II. The method includes 
prophylactic or chronic" treatment, especially in the 
case of arthritis and other inflammatory conditions 
which can lead to deterioration in the joints. 

Also included in the family of compounds of 
Formula I are the stereoisomers and tautomers thereof. 
Compounds of the present invention can possess one or 
more asymmetric carbon atoms and are thus capable of 
existing in the form of optical isomers as well as in 
the form of racemic or nonracemic mixtures thereof. 
Accordingly, some of the compounds of this invention 
may be present racemic mixtures which are also 
included in this invention. The optical isomers can be 
obtained by resolution of the racemic mixtures 
according to conventional processes, for example by 
formation of diastereoisomer ic salts by treatment with 
an optically active acid or base. Examples of 
appropriate acids are tartaric, diacetyltartaric, 
dibenzoyltartaric, di toluoyltartaric and 
camphorsulf onic acid and then separation of the mixture 
of diastereoisomers by crystallization followed by 
liberation of the optically active bases from these 
salts. A different process for separation of optical 
isomers involves the use of a chiral chromatography 
column optimally chosen to maximize the separation of 
the enantiomers. Still another available method 
involves synthesis of covalent dias tereoisomeric 
molecules by reacting an amine functionality of 
precursors to compounds of Formula I with an optically 
pure acid in an activated form or an optically pure 
isocyanate. Alternatively, ciastereomeric derivatives 
can be prepared by reacting a carboxyl functionality of 
precursors to compounds of Formula I with an optically 
pure amine base. The synthesized diastereoisomers can 
be separated by conventional means such as 
chromatography, distillation, crystallization or 



sublimation, and then hydrolyzed to deliver the 
enantiomerically pure compound. The optically active 
compounds of Formula I can likewise be obtained by 
utilizing optically active starting materials. These 
isomers may be in the form of a free acid, a free base, 
an ester or a calt. 

Also included in the family of compounds of 
Formula I are the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal salts 
and to form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that 
it is pharmaceutically-acceptable. Suitable 
pharmaceutically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an 
inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, 
hydroiodic, nitric, carbonic, sulfuric and phosphoric 
acid. Appropriate organic acids may be selected from 
aliphatic, cycloaliphatic , aromatic, araliphatic, 
heterocyclyl , carboxylic and sulfonic classes of 
organic acids, example of which are formic, acetic," 
propionic, succinic, glycolic, gluconic, lactic, malic, 
tartaric, citric, ascorbic, glucuronic, maleic, 
fumaric, pyruvic, aspartic, glutamic, benzoic, 
anthranilic, mesylic, salicylic, p-hydroxybenzoic, 
phenylacetic , mandelic, embonic (pamoic), 
me thane sul f onic , ethanesulf onic , benzenesulf onic , 
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pantothenic, toluenesulf onic , 2 -hydroxyethanesulf onic , 
sulfanilic, stearic, cyciohexylaminosulf onic , algenic, 
P -hydroxybutyric , salicylic, galactaric and 
galacturonic acid. Suitable pharmaceutically- 
5 acceptable base addition salts of compounds of Formula 
I include metallic salts made from aluminum, calcium, 
lithium, magnesium, potassium, sodium and zinc or 
organic salts made from N,N* -dibenzylethylenediamine , 
chloroprocaine, choline, diethanolamine , 
10 e thy lenedi amine, meglumine (N-methy Iglucamine) and 
procaine. All of these salts may be prepared by 
conventional means from the corresponding compound of 
Formula I by reacting, for example, the appropriate 
acid or base with the compound of Formula I. 

15 

GENERAL SYNTHETIC PROCEDURES 

The compounds of the invention can be synthesized 
according to the following procedures of Schemes I- 
XXIII, wherein the R 1 -R 9 substituents are as defined 
20 for Formula I-II, above, except where further noted. 

Scheme I 

y_QX-Z . W- Ar Base jy-QX™, 



2 5 Synthetic Scheme I shows the preparation of 

sulf onylphenyl derivatives 3, where one of Z or W is a 
leaving group. A substituted aromatic or heteroaryl 
2, such a tetrahydropyran substituted aryl, and a base 
such as anhydrous potassium carbonate are dissolved in 

30 anhydrous solvent such as DM? . A solution of 

sul f onylphenyl derivative 1 in anhydrous DM? is added 
and stirred at room temperature to provide, the 
sulf onylphenyl derivatives 3. 
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Scheme II 

R a Rl 




7 

6 

Synthetic Scheme II shows the preparation of 
pyrazole compounds embraced by Formula I where R is Ar 
5 or Z (as defined in Scheme I) , and R a is a radical 
defined above for the substituents optionally 
substituted on A. In step 1, ketone 4 is treated with 
a base, preferably NaOMe or NaK, and an ester, or 
ester equivalent, to form the intermediate diketone 5 

10 (in the enol form) which is used without further 

purification. In step 2, diketone 5 in an anhydrous 
protic solvent, such as absolute ethanol or acetic 
acid, is treated with the hydrochloride salt or the 
free base of .a substituted hydrazine at reflux to 

15 afford a mixture of pyrazoles 6 and 7. 

Recry sea 1 1 i z a t i o n from diethyl ether/hexane or 
chromatography affords 6 usually as a solid. Similar 
pyrazoles can be prepared by methods described in U.S. 
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Pat. Nos. 4,146,721, 5,051,518, 5,134,142 and 
4,914,121 which are incorporated by reference. 

Scheme III 

o o 

8 9 



R b NHNH 2 

V 




Scheme III shows the four step procedure for 
forming pyrazoles 11 of the present invention (where 
10 R b is alkyl) from ketones 8. In step 1, ketone 8 is 
reacted with a base, such as lithium 

bis (trimethylsilyl) amide or lithium diisopropylamide 
(LDA) to form the anion. In step 2, the anion is 
reacted with an acetylating reagent to provide 

15 diketone 9. In step 3, the reaction of diketone 9 
with hydrazine or a substituted hydrazine, gives 
pyrazole 10. In step 4, the pyrazole 10 is oxidized 
with an oxidizing reagent, such as Oxone® (potassium 
peroxymonosulf ate) , 3 -chloroperbenzoic acid (MCP3A) or 

2 0 hydrogen peroxide, to give a mixture of the desired 3- 
(alkylsulf onyl) phenyl-pyrazole 11 and the 5- 
(alkylsulf onyl) phenyl -pyrazole isomer. The desired 
pyrazole 11, usually a white or pale yellow solid, is 
obtained in pure form either by chromatography or 

2 5 recrystallization . 

Alternatively, diketone 9 can be formed from 
ketone 8 by treatment with a base, such" as sodium 



hydride, in a solvent, such as dime thy 1 formamide , and 
further reacting with a nitrile to form an 
aminoketone. Treatment of the aminoketone with acid 
forms the diketone 9. Similar pyrazoles can he 
prepared by methods described in U.S. Pat. No. 
3.984,431 which is incorporated by reference. 

Scheme IV 



S0 2 R 2 




18 

17 



Diaryl/heteroaryl thiophenes (where T is S, and 
BP is alkyl) can be prepared by the methods described 
in U.S. Patent Nos. 4,427,693, 4,302,461, 4,381,311, 
4,590,205, and 4,820,827, and PCT documents WO 
95/00501 and W094/15932, which are incorporated by 
reference. Similar pyrroles (where T is N) , furanones 
and furans (where T is O) can be prepared by methods 
described in PCT documents WO 95/00501 and W094/15932. 

Scheme V 



jy~r" 




20 

19 



MCPBA 




21 

RYCOC1 
Base 

o 




23 24 



Diaryl/heteroaryl oxazoles can be prepared by the 
methods described in U.S. Patent Nos. 3,743,656, 
3,644,499 and 3,647,858, and PCT documents WO 95/00501 
and W09 4/1593 2, which are incorporated by reference. 
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Scheme VI 




S0 2 NK 2 
27 



5 Diaryl/heteroaryl isoxazoles can be prepared by 

the methods described in PCT documents WO92/05162, and 
WO92/19604, and European Publication EP 26928 which 
are incorporated by reference. Sulfonamides 27 can be 
formed from the hydrated isoxazole 26 in a two step 

10 procedure. First, hydrated isoxazole 26 is treated at 
about 0 °C with two or three equivalents of 
chlorosulf onic acid to form the corresponding sulfonyl 
chloride. In step two, the sulfonyl chloride thus 
formed is treated with concentrated ammonia to provide 

15 the sulfonamide derivative 27 . 
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Scheme VII 




SQ 2 R 2 



5 Scheme VII shows the three step preparation of 

the substituted imidazoles 32 of the present 
invention. In step 1, the reaction of substituted 
nitriles (R 1 CN) 28 with primary phenylamines 29 in the 
presence of alkylaluminum reagents such as 

10 t rime thy laluminum, triethylaluminum, dime thy laluminum 
chloride, diethy laluminum chloride in the presence of 
inert solvents such as toluene, benzene, and xylene, 
gives amidines 30. In step 2, the reaction of amidine 
30 with 2 - ha 1 ok e tones (where X is Br or CD in the 

15 presence of bases, such as sodium bicarbonate, 

potassium carbonate, sodium carbonate, potassium 
bicarbonate or hindered tertiary amines such as N, N' - 
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diisopropylethylamine, gives the 4 , 5-dihydroimidazoles 
31 (where R b is alkyl, R c is hydroxy 1 and R d is 
hydrido) . Some of the suitable solvents for this 
reaction are isopropanol, acetone and 
5 dime thy 1 formamide . The reaction may be carried out at 
temperatures of about 20°C to about 90°C. In step 3, 
the 4 , 5-dihydroimidazoles 31 may be dehydrated in the 
presence of an acid catalyst such as 4-toluenesulf onic 
acid or mineral acids to form the 1 , 2-disubstituted 

10 imidazoles 32 of the invention. Suitable solvents for 
this dehydration step are e.g., toluene, xylene and 
benzene. Trif luoroacetic acid can be used as solvent 
and catalyst for this dehydration step. 

In some cases (e.g., where YR = methyl or phenyl) 

15 the intermediate 31 may not be readily isolable. The 
reaction, under the conditions described above, 
proceeds to give the targeted imidazoles directly. 

Similarly, imidazoles can be prepared having the 
sulf onylphenyl moiety attached at position 2 and R 1 

20 attached at the nitrogen atom at position 1. 

Diaryl/heteroaryl imidazoles can be prepared by the 
methods described in U.S. Patent Nos. 4,822,805, and 
?CT document WO 93/14082, which are incorporated by 
reference. 



25 
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Scheme VIII 




K K 

38 39 



5 The subject imidazole compounds 39 of this 

invention may be synthesized according to the sequence 
outlined in Scheme VIII. Aldehyde 33 may be converted 
to the protected cyanohydrin 34 by reaction with a 
trialkylsiiyl cyanide, such as trimethylsilyl cyanide 
10 (TMSCN) in the presence of a catalyst such as zinc 
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iodide (Z11I2) or potassium cyanide (KCN) . Reaction of 
cyanohydrin 34 with a strong base followed by 
treatment with benzaldehyde 35 (where R 2 is alkyl) and 
using both acid and base treatments, in that order, on 
5 workup gives benzoin 36. Examples of strong bases 
suitable for this reaction are lithium 
diisopropylamide (LDA) and lithium 

hexamethyldisilazane . Benzoin 36 may be converted to 
benzil 37 by reaction with a suitable oxidizing agent, 

10 such as bismuth oxide or manganese dioxide, or by a 
Swern oxidation using dimethyl sulfoxide (DMSO) and 
trif luoroacetic anhydride. Benzil 37 may be obtained 
directly by reaction of the anion of cyanohydrin 34 
with a substituted benzoic acid halide. Any of 

15 compounds 36 and 37 may be used as intermediates for 
conversion to imidazoles 38 (where R 2 is alkyl) 
according to chemical procedures known by those 
skilled in the art and described by M. R. Grimmett, 
"Advances in Imidazole Chemistry 1 * in Advances in 

20 Heterocyclic Chemistry, 12, 104 (1970). The 

conversion of 37 to imidazoles 38 is carried out by 
reaction with ammonium acetate and an appropriate 
. aldehyde (RYCHO) in acetic acid. Benzoin 36 may be 
converted to imidazoles 38 by reaction with formamide. 

25 In addition, benzoin 36 may be converted to imidazoles 
by first acylating with an- appropriate acyl group 
(RYCO-) and then treating with ammonium hydroxide. 
Those skilled in the art will recognize that the 
oxidation of the sulfide (where R 2 is methyl) to the 

3 0 sulfone may be carried out at any point along the way 
beginning with compounds 35, and including oxidation 
of imidazoles 38, using, for examples, reagents such 
as hydrogen peroxide in acetic acid, m- 
chloroperoxybenzoic acid (MCP3A) and potassium 

3 5 pe r oxymono sulfate (OXOME® ) . 
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Diaryl/heteroaryl imidazoles can be prepared 
by the methods described in U.S. Patent Nos. 
3,707,475, 4,686,231, 4,503,065, 4,472,422, 
4,372,964, 4,576,958, 3,901,908, European publication 
5 EP 372,445, and PCT document WO 95/00501, which are 
incorporated by reference. 

Scheme IX 




RY YR 
10 45 

Diary l/heteroary 1 cyclopentenes can be prepared 
by the methods described in U.S. Patent "No. 5,3 44,991, 
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and PCT document WO 95/00501, which are incorporated 
by reference. 

Scheme X 




Similarly, Synthetic Scheme X shows the procedure 
for the preparation of 1 , 2 -diarylbenzene 

10 antiinflammatory agents 47 from 2 -bromo-biphenyl 

intermediates 46 (prepared similar to that described 
in Synthetic Scheme IX) and the appropriate 
substituted phenylboronic acids. Using a coupling 
procedure similar to the one developed by Suzuki et 

15 al . [Synch. Commun., 11, 513 (1981)], intermediates 46 
are reacted with the boronic acids in toluene/ethanol 
at reflux in the presence of a ?d° catalyst, e.g., 
tetrakis (triphenylphosphine) palladium (0) , and 2M 
sodium carbonate to give the corresponding 1,2- 

20 diarylbenzene antiinflammatory agents 47 of this 
invention . 
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Scheme XI 




Diaryl/heteroaryl thiazoles can be prepared by 
the methods described in U.S. Patent No. 4/051,250/ 
4,632,930/ European Application E? 592,664, and PCT 
document WO 95/00501, which are incorporated by 
reference. Isothiazoles can be prepared as described 
in PCT document WO 95/00501. 
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Scheme XII 




57 



Diary i/het eroary 1 pyridines can be prepared by the 
methods described in U.S. Patent Nos. 5,169,357, 
4,011,328, and 4,533,666, which are incorporated by 
reference. For example, Synthetic Scheme XII shows the 
procedure used to prepare 3 -alkylcarbonyiaminoalkyl 
pyridine antiinflammatory agents 53, 3 -haloalkyl 
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pyridine antiinflammatory agents 55, 3 -hydroxyalkyl 
pyridine antiinflammatory agents 56, heteroatom 
substituted 3 -alky 1 pyridine antiinflammatory agents 58 
and 3 -aryloxyalkyl pyridine antiinflammatory agents 59 
5 from the corresponding carbonitriles 51. The 3- 

alkylcarbonylaminoalkyl pyridine antiinflammatory agents 
53 (where R'.is alkyl) are prepared in a two step 
procedure from the carbonitriles 51. In step one, the 
carbonitrile 51 is reduced using reducing agents, such 

10 as diisobutyl aluminum hydride (DIBAL) in a solvent such 
as toluene or boranes in a solvent such as 
tetrahydrofuran, at room temperature or reflux to form 
the aminoalkyl pyridine 52. Additional reducing reagent 
may be added to the solution. In step two, an acid 

15 chloride is added to the aminoalkyl pyridine 52 in a 
solvent such as ethyl ether or tetrahydrofuran and 
stirred to form the alkylcarbonylaminoalkyl pyridines 
53. The 3-haloalkyl pyridine antiinflammatory agents 55 
are prepared in a two step procedure from the 

20 carbonitriles 51. In step one, the carbonitriles 51 are 
reduced using agents, such as diisobutyl aluminum 
hydride (DIBAL) in a solvent such as toluene, at room 
temperature to form the aldehydes 54. The 3- 
hydroxyalkyl pyridines 56 also can be isolated from this 

25 reaction. In step two, a halogenating agent, such as 
diethylamino sulfur trifluoride (DAST) is added to the 
aldehyde 54 to form the haloalkyl pyridines 55. 
Reduction of aldehydes 54 with agents such as diisobutyl 
aluminum hydride (DIBAL) followed by methanol and water 

30 in methanol to yield the 3 -hydroxyalkyl pyridines 56. 
Compound 56 is convertible to alkoxyalkyl and 
ara Ikoxyalky 1 compounds 59 by sequential treatment first 
with a base and then with an alkyl or aralkyl halide. 
An example of a suitable base is sodium hydride. 
, 3 5 Examples of alkyl and aralkyl halides are. methyl iodide 
and benzyl chloride. Alternatively, compound 56 may be 
converted to the haloalkyl compound 57 using a suitable 
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halogenacing agent, such as thionyl chloride. Under 
such circumstances, the hydrochloride salt may be 
isolated. This in turn may be converted to compounds 
58 by reaction with the appropriate alcohol, thiol, or 
5 amine. It "may be advantageous to carry out this 
reaction in the presence of a base. Examples of 
suitable alcohols are methanol, ethanol, benzyl alcohol 
and phenol. Examples of suitable thiols are n-butyl 
mercaptan, benzylthiol and thiophenol. Examples of 

10 suitable amines are dimethylamine, benzylamine, N- 
methylbenzylamine, aniline, N-methylaniline and 
diphenylamine . Examples of suitable bases are sodium 
hydride and potassium carbonate. Alternatively, amines 
are accessible by reaction of aldehyde 54 with a 

15 primary or secondary amine in the presence of a 

reducing agent. Examples of suitable primary amines 
are methyl amine and ethylamine. An example of a 
suitable secondary amine is dimethylamine. Suitable 
reducing agents include sodium cyanoborohydride and 

2 0 sodium borohydride. 



Scheme XIII 




60 61 

2 5 Scheme XIII shows a method to form the 

alkylsulf onylphenyl substituted heterocycles 61 of the 
current invention by oxidation of alkylthio or 
alkylsulf inyl derivatives 60. Aqueous hydrogen 
peroxide (30%) is added to a suspension of a 

30 (methylchio) phenyl substituted heterocycle 60 in acetic 
acid. The mixture is stirred while heating to about 
100°C for about 2 hours. Alternatively, m- 
chloroperoxybenzoic acid (MCP3A) , and other oxidizing 



agents [potassium peroxymonosulf ate (OXONE®) ] can be 
used to form the sulfonyl radicals 61. 



0 
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Scheme XIV 
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1. Base, TKF , -78°C 

2. 0°C, (PhS0 2 ) 2 N^ 
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Synthetic Scheme XIV shows the three step 
procedure used to prepare sulfonamide antiinflammatory 
agents 63 and the two step procedure used to prepare 
f luoromethyl sulfone antiinflammatory agents 64 from 
their corresponding methyl sulfones 62. In step one, 
TK? solutions of the methyl sulfones 62 at -78°C are 
treated with an alkyllithium reagent, e.g., 
methyllithium, n-butyllithium, etc. In step two, the 
anions generated in step one are treated with an 
organoborane, e.g., triethylborane , tributylborane , 
etc., at -78°C then allowed to warm to ambient 
temperature prior to stirring at reflux. In step 
three, an aqueous solution of sodium acetate and 
hydroxy lamine-O- sulfonic acid is added to" provide the 
corresponding sulfonamide antiinflammatory agents 63 of 
this invention. As an alternative to the bo ran e 



C-2S77/1/PCT 



77 

chemistry found in step two above, the base treated 
sulfone is reacted with an alkylsiiane, such as 
(iodomethyl) trimethylsilane or (chloromethyl) 
trimethylsilane, at room temperature to give a 
5 siiylalkylsulf one . The silylalkylsulf one is converted 
to a sulfinic acid salt by heating to about 90°C with 
tetrabutylammonium fluoride. Treatment proceeds as in 
step three above to produce the sulfonamide. 

Alternatively, the anion solutions generated in 
10 step one may be warmed to 0°C and treated with N- 

f luorodibenzenesulf onamide to provide the corresponding 
fluoromethyl sulfone antiinflammatory agents 64 of this 
invention . 



Scheme XV 
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Synthetic Scheme XV shows the four step procedure 
used to prepare anti-inflammatory compound of Formula 
II. In step one, a dichlorome thane solution of 1- 
5 (substitutedphenyl) -2 -hydroxy- 2 - [4- 

(methylsulfonyl) phenyl] ethanone 65 (described in U. S. 
Patent 5,380,738) is treated with benzyloxyacetyl 
chloride in the presence of pyridine base to provide 2- 
benxyloxymethyl-4- ( substitutedphenyl) -5- [ 4- 

10 (methylsulf onyi ) phenyl ] oxazole 66 in good yield. In 
step two, the benzyloxy group is removed by' 
hydrogenolysis in the presence of a catalytic amount of 
10% palladium on charcoal to provide the hydroxymethyl 
compound 67. In step three, the hydroxymethyl compound 

15 67 is treated with a solution of methanesulf onyl 
chloride in the presence of triethylamine base to 
produce the unstable mesylate 68 that is used directly 
in the next step. In step four, a mixture of the 
mesylate and a 3 , 4 , 5 , 6 -tetrahydro-2H pyran in 

20 dimethylf ormamide (DMF) is treated with potassium 

carbonate to effect ether formation and provide the 
anti-inflammatory- agents 69 (where is halo, alkoxy, 
or alkyl) of the present invention. 
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Scheme XVI 
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5 Synthetic Scheme XVI shows the four step procedure 

that is used to prepare anti-inflammatory compound of 
Formula II. In step one, benzoin 70 is mixed with 
ethyl carbamate (urethane) and heated to reflux to 
provide oxazolone 71 in high yield. In step two, 

10 oxazolone 71 is treated with a mixture of phosphorus 

oxychloride and trie thy lamine base to produce 2 -chioro- 
5-phenyloxazole 72. In step three, 2 -chloro-5- 
phenyloxazole 72 is treated first with chloro sulfonic 
acid to effect regioseiect ive chlorosul.f onation, 

15 followed by treatment with aqueous ammonia provides 2- 
chloro-5- (4-sulf onamido) phenyloxazole 73* in high yield. 



80 

In step four, 2-chloro-5- ( 4 -sulfonamide) ) phenyloxazole 
73 and a tetrahydro- 2 H-py ran -substituted phenol is 
treated with potassium carbonate to effect ether 
formation and provide the anti-inflammatory agents of 
the present invention 74. 

Scheme XVII 




Synthetic Scheme XVII shows a four step method o 
making the pyrazole phenyl ethers 7 9 of the present 
invention. In step 1, the dione 7 6 is formed from 
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ketone 75 through the addition of a base, such as 
lithium bis (trimethylsilyl ) amide or lithium 
diisopropylamide (LDA) , followed by reacting with an 
appropriate acetylating reagent, such as (C02CH3)2- 
5 Treatment of the dione 7 6 with a phenylhydrazine yields 
the pyrazole ester 77 . The pyrazole ester 77 is first 
treated with base to hydrolyze the ester and is then 
reduced to the alcohol 7 8 by treatment with borane in 
THF. In step four, the alcohol 78 is treated with 

10 methanesulf onyl chloride in the presence of 

triethylamine base to produce the unstable mesylate 
that is directly reacted with a 3 , 4 , 5 , 6-tetrahydro-2H 
pyran in dimethyl formamide and K2CO3 to effect ether 
formation and provide the anti-inflammatory agents 79 

15 of the present invention. 
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Scheme XVIII 




Scheme XVIII shows a procedure for forming an 
alkynyl oxazole 84 (where R 2 is amino) , similar to chat 
shown in Scheme V above. The ketone sulfonamide 81 is 
formed from ketone 8 0 through chlorosulf onation and 
ammonolysis with ammonium hydroxide in a solvent such 
as acetone. The ketone sulfonamide 81 is halogenated, 
such as with K3r in acetic acid and bromine, to form 
the haloketone sulfonamide 82. Substitution with 
butynoic acid in the presence of K2CO3 , -a crown ether, 
such as iS-crown-6 , and dime thy lace t amide (DMA) yields 
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the alkynyl ketoester 83. Conversion of the alkynyl 
ester 83 to the alkynyl oxazole 84 proceeds as 
previously described in Scheme V. 



Scheme XIX 




10 Synthetic Scheme XIX shows the procedures for 

forming heterocycloalkynylethers 87, 
heterocyclotriazole ethers 8 8 and 

he terocycloalkyl ethers 89, from the corresponding 
aikynes 85. The alkynes 85 are halogenated such as 

15 with N-bromosuccinimide (N3S) and 2 , 2 ' -azobis (2 - 

methylpropionitrile) (AIBN) to form the haioalkynes 86. 
Substitution with the appropriate aryl or aralkyl 
alcohols in the presence of potassium carbonate yields 
the alkynyl ethers 87 of the present invention. The 

20 aikynylethers 87 can be converted to heterocyclo- 
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containing spacers 8 8 by treatment with 

azidotrimethylsilane, followed by acid. Alternatively, 
the alkynylethers 87 can be reduced, such as with 
hydrogen in the presence of catalyst, such as 
palladium, to yield the heterocycloalky lethers 89. 

Scheme XX 
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10 Scheme XX shows another method of forming the 

alkynylethers 92, alkyiethers 93, alkenylethers 94 and 
the diois 95 of the present invention from the 
appropriate alkynes 90. In Step one, the alkynes 90 
(where P is a protecting group such as -~ 

15 tetrahydropyranyl , trialkylsilyl , tert- 
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butyldimethylsilyl or diphenylalkylsilyl ) are acid 
treated to form the alkynyl alcohols 91. Substitution 
of the alcohol 91 with aralkyl halides or heteroaryl 
halides in the presence of 1,8- 
5 diazabicyclo [5 . 4 . 0 ] undecane (DBU) yields the 

propynylethers 92 of the present invention. Reduction 
of the alkynyl ethers 92 with hydrogen in the presence 
of metal catalyst yields the alkylethers 93. 
Alternatively, treatment with diimide reduces the 
10 alkynylethers 92 to the alkenylethers 94. Oxidation 

of the alkenylether 94, such as with osmium tetraoxide 
and hydrogen peroxide, yields the diols 95 of the 
present invention. 
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Scheme XXI 
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>-C- CH 2 -0{CK 2 ). 



NaBH 4 
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OH 
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R 2 0 2 S 



o 



NH 2 



R 1 




N 



CH 2 -0<CH 2 ) n iAr 
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R h COCl or 
(R h CO) 2 0, 
R 3 N 

NHCOR h 

•C-CH 2 -0(CK 2 ) n iAr 
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Additional antiinflammatory agents containing 
various substituted alkyiether spacer radicals 
including carbonylalkylethers 98, aminoalkylethers 
100, hydroxyalkylethers 101, oxyiminoalkylethers 99, 
and amidoalkylethers 102, can be prepared from ketones 
96, by the procedures shown in Scheme XXI. The ketones 

96 are halogenated to form halomethylketone 97 such as 
by treatment with N3S in the presence of AIBN. 
Substitution of appropriate alcohols with the halides 

97 in the presence of base, such as potassium 
carbonate, generates the ketoalkylethers 98. The 
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ketoalkylethers 98 can be converted to the oxyimino- 
containing spacers .99 (where is alkyl) by treatment 
with substituted oxy amines , such as hydroxylamine . 
Kydroxyalkyl spacers 101 can be prepared by reducing 
5 the carbonyl in the ketoalkylethers 99 such as with 
sodium borohydride. Amination of the ketoalkylethers 
9 9 by reaction with ammonium acetate and sodium 
cyanoborohydride in the presence of acetic acid 
generates the aminoalkylethers 100. Acetylation of 
10 the aminoethers 100 by acid chlorides or anhydrides in 
the presence of base, such as trialkylamines , produces 
the amidoalkylethers 102. 



Scheme XXII 




Scheme XXII shows the preparation of ethers 105 
and amides 107 antiinflammatory agents of the present 
invention. Esters 103 where is alkyl, can be 
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converted to the alcohols 104 by treatment with a 
reducing agent, such as DI3AL-H. The ethers 105 are 
formed by reacting with an aralkyl halide in the 
presence of base. Alternatively, the esters 103 can 
5 be hydrolyzed to the acids 106 with base such as LiOK. 
Amides 107 are formed from the acid 106 by treatment 
with thionyl chloride to form the acid chlorides, 
followed by substitution with aralkylamines . 

o Scheme XXIII 
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Scheme XXIII shows the preparation of the 
anciinf lammatory esters 109 and amides 110 of the present 
invention. Base treatment of ester 108, such as with 
sodium hydride, followed by addition of an aralkyl halide 
or heceroaralkyl halide forms the ester -109. Formation of 
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the amide. 110 from the esters 109 occurs in a three step 
procedure. Treatment with base, such as lithium hydroxid 
and thionyl chloride yields the acid chloride. Addition 
an amine yields the amide 110. 



Scheme XXIV 
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116 

Scheme XXIV shows the preparation bt the 
antiinflammatory ethers and thioethers 116 of the presen 
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invention. Ethyl bromoacetate is added to a mixture of 
hydroxy or mercaptan-substituted- ( tetrahydro-2H-pyran-4- 
yl) benzene 111 and base to give the acetate 112. The acid 
113 is formed from acetate 112 such as by treatment with 
ethanolic LiOH. Addition of bromoethanone 114 to the acid 
115 in a solvent such as dimethyl formamide gives the benzoin 
ester 115. The benzoin ester 115 is heated with acetic acid 
and ammonium acetate to give the oxazole 116. 
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Scheme XXV 
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Scheme XXV shows the preparation of the 
antiinflammatory amides 123 and amines 124 of the 
present invention. Protected amino acid 118 and 
bromoethanone 117 is treated with base and 18 -crown-5 
5 to afford the benzoin ester 119. This benzoin ester 
119 is treated with acetic acid and ammonium acetate 
and heated to provide the protected 2- 
(aminoalkyl) oxazole 120. The protected 2- 
(aminoalkyl ) oxazole 120 is deprotected, such as by 

10 hydrogenation with 10% Pd on carbon, to give the 2- 
(aminoalkyl) oxazole 121. (Tetrahydro-2H-pyran-4 - 
yDphenoxyacetic acid derivative 122 is coupled with 
2- (aminoalkyl) oxazole 121 such as with H03t and EDC to 
afford amide 123. Reduction of amide 123 such as with 

15 LiAlH4 provides the amine 12 4. 
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Scheme XXVI 




5 Scheme XXVI shows the preparation of the 

antiinflammatory ether derivatives 13 0 of the present 
invention. A solution of the appropriate hetero- 
substituted ester and base is added, to. a 
[ tetrahydrcpyran-4 -yl ] -a-bromo toluene 125 to give the 
10 [ tetrahydropyran-4 -yl ] phenylmethyl ester- 12 6. The 

acid 127 is formed from ester 12 6 such as by treatment 
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with ethanolic LiOH. 3ase is -added to acid 127 and 2- 
bromoethanone 128 is added to form the benzoin ester 
129. Acetic acid and ammonium acetate are added to 
benzoin ester 129 and heated to give the oxazole 130. 

Scheme XXVII 

0 



131 




135 

134 

Scheme XXVII shows a method for preparing oxazoles 
10 135. A solution of aldehyde 131 and zinc iodide in an 
organic solvent such as dichloromethane is treated with 
trimethylsilylcyanide to give the trimethylsilyl 
cyanohydrin. The trimethylsilyl cyanohydrin is added 
to a solution of R 1 -magnesium- bromide in diethyl ether 
15 while maintaining the temperature between 25-35 °C to 
give the benzoin 132. The benzoin 132, pyridine, and 
acid chloride are reacted at room temperature to yield 
the benzoin ester 133. Addition of ammonium acetate 
to the benzoin ester 13 3 and heating yields the 
20 oxazole 135. Alternatively, the hydroxy-oxazoline 134 
is isolated. Dehydration of the hydroxy-oxazoline 134 
yields the oxazoles 135. 3y reversing the positions 



of and the phenyl group in benzoin 132, oxazoles 
can be prepared where is a: position 4. 



Scheme XXVIII 
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138 



Scheme XXVIII shows a method of preparing 
oxazolylbenzenesulf onamides 138 of the present 
invention. The oxazole 136 is stirred with 
chlorosulf onic acid at about 5 °C to give the sulfonyl 
chlorides 137. The sulfonyl chloride 137 is reacted 
.at about 5 °C with ammonium hydroxide to give the 
sulfonamides 138 of the current invention. 
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The following examples contain detailed 
descriptions of the methods of preparation of 
compounds of Formulas I-II. These detailed 
descriptions fall within the scope, and serve to 
5 exemplify, the above described General Synthetic 

Procedures which form part of the invention. These 
detailed descriptions are presented for illustrative 
purposes only and are not intended as a restriction on 
the scope of the invention. All parts are by weight 
10 and temperatures are in Degrees centigrade unless 

otherwise indicated. All compounds showed NMR spectra 
consistent with their assigned structures. 

Example 1 




0^ 5 N 

NH 2 



4- [5- ( 4-Chlorophenyl ) -3- [ [3-f luoro-5- (3,4,5,6- 
tetrahydro - 4 -met hoxy- 2 H-pyran - 4 - 
20 yl ) phenoxy] methyl ] - lH-pyrazol - 1 - 

yl ] benzenesul f onamide 

Step 1. Preparation of methvl -4 - ( 4 -chloroohenvl ) -2 , 4 - 
flipxpQVt^Qa'wgi 
25 Dimethyl oxalate (15.27 g, 0.129 mol) and 4'- 

chioroacetophenone (20.0 g , 0.129 mol) were diluted 
with methanol (300 mL) and sodium methoxide (25 wt% in 
methanol, 70 mL) was added in one portion. The 
reaction was stirred at room temperature for 16 hours 
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(the reaction became an insoluble mass during this 
time) . The solid was mechanically broken up, 
hydrochloric acid (cone. 70 mL) was added, and the 
white suspension was stirred vigorously at room 
5 temperature for 1 hour. The suspension was cooled to 
0 °C and held for 0.5 hour. The solid was filtered, 
and the filter cake was washed with cold water (100 
mL) . Upon drying, methyl-4- [4- (chloro) phenyl] -2 , 4- 
dioxobutanoate was obtained (16.9 4 g, 54.4%) as the 
10 end: mp 108.5-110.5 °C . X H NMR (CDCI3/3OO MHz) 8 

7.94 (d, J=8.66 Hz, 2H) , 7.48 (d, J=8.66 Hz, 2H) , 7.04 
(s, 1H) , 3.95 (s, 3H) , 3.48 (s, 1H) . 

Steo 2. Preparation of methvl 1- (4- 

15 aminosulfonvlphenvl) - 5- ( 4-chlorophenvl ) -lH-pvrazole-3 - 
carboxvlate 

Methyl-4- [4- (chloro) phenyl] -2,4- 
dioxobutanoate (5 . 0 g, 20.78 mmol) was added to 4- 
sulf onamidylphenyl hydrazine hydrochloride (5.11 g, 

20 22.86 mmol) and methanol (50 mL) . The reaction vessel 
was heated to reflux and held for 16 hours. A 
precipitate formed overnight. The suspension was 
cooled to 0 °C, held for 0.5 hour, filtered and washed 
with cold water to provide, after air drying, 7.91 g, 

25 91% of crude pyrazole. Recrystallized 3 . 50 g from 

boiling ethanol to yield 3.14 g (90%) of pure methyl 
1- (4-aminosulfonylphenyl ) -5- ( 4 -chlorophenyl ) -1K- 
pyrazole- 3 -carboxy late : mp 227 °C; X H NMR (CDCI3/3OO 
MHz) 5 7.91 (d, J=8.86 Hz, 2H) , 7.44 (d, J=8.86 Hz, 

30 2H), 7.33 (d, J=8.66 Hz, 2H) , 7.14 (d, J=8.66 Hz, 2H) , 
7.03 (s, 1H), 3.96 (s, 3H) . Mass Spectrum, MH+ = 392. 
Anal. Caic'd for C17H14N3O4CIS : C, 52.11; H, 3.60; N, 
10.72; CI, 9.05; S, 8.18. Found: C, 52.07; H, 3.57; 
N, 10.75; CI, 9.11; S, 8.27. 

3 5 

Step 3. Preparation of 1- ( 4 -aminosul f onvlohenvl ) -5- 
U-chlo rophenvl) -lK-ovrazole-3 -carboxvlic acid 
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Methyl 1- (4-aminosulf onylphenyl) -5- (4* 
chlorophenyl) -lH-pyrazole-3 -carboxy late (1.0 g, 2.66 
mmol) was added to tetrahydrof uran (20 mL) . Aqueous 
sodium hydroxide (2.5 N, 2.7 mL) and water (2.5 mL) 
were added, and the suspension was heated to reflux 
and held for 16 hours. The solids all dissolved 
during this time. The reaction was cooled to room 
temperature, and hydrochloric acid solution (1 N, 11 
mL) was added. The aqueous suspension was extracted 
with methylene chloride (2x2 0 mL) . The combined 
organic solution was dried over anhydrous magnesium 
sulfate, filtered, and concentrated in vacuo to an 
oil. Trituration with 30 mL of dichloromethane 
yielded, upon filtration and drying, 0.90 g (94%) of 
1- (4-aminosulf onylphenyl) -5- (4 -chlorophenyl) -1H- 
pyrazole-3 -carboxylic acid as a white solid: mp 126- 
128 °C. 

Steo 4. Preparation of 4 - [ 5 - ( 4 -chlorop henyl ) -3 - 
20 hvdroxvmethvl-lH-pvrazol-l-vl 1 benzenesulf onamide . 

4- [4- (Aminosulfonyl)phenyl-5- ( 4 -chlorophenyl ) - 
lH-pyrazole-3 -carboxylic acid (3.8 g, 10 mmol) and 
tetrahydrof uran (100 mL) was stirred at room 
temperature during the dropwise addition of 1.0 M 
25 borane-tetrahydrofuran complex (30 mL, 30 mmol) . The 
mixture was allowed to reflux for 16 hours. The 
solution was cooled and methanol was added dropwise 
until gas evolution ceased. Ethyl acetate (100 mL) 
was added and the solution washed with IN hydrochloric 
30 acid, brine, sat. aq. sodium bicarbonate solution, 
dried over magnesium sulfate, filtered and 
concentrated . The resultant material was 
recry stall ized from ethanol : water to yield 4 - [ 5 - ( 4 - 
chlorophenyl ) -3 -hydroxymethyi-lH-pyrazol-i- 
35 yl ] benzenesulf onamide (2.6 g, 71%) as a white solid: 
mp 192-194 °C; *H NMR (DMSO-d 6 /300 MHz) 6 7.81 (d, 
J=8.7 Hz, 2H), 7.46 (d, J=3.4 Hz, 2H) , 7.42 (brs, 2H) , 
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7.40 (d, J=8.7 Hz, 2H) , 7.26 (d, J=8.4 Hz, 2H) , 6.63 
(s, 1H), 5.35 <t, J=8.0 Hz, 1H) , 4.50 (d, J=8.0 Hz, 
2H) . Anal. Calc'd for Ci6Hi 4 N 3 S0 2 Cl : C, 52.82; K, 
3.88; N, 11.55. Found: C, 52.91; H, 3.88; N, 11.50. 

.gt-po 5. Preparation of 4- f 5- (4-chlorophenvl ) -3 - T f 3 - 

f iuoro-5 - (3 , 4.5. 6-tstrahvdrQ-4-methoxv-2H-Dvran-4- 

vl Inheno xvlmethvll-lH-pyrazQl-l-vllbenzenesulfonamide . 

A solution of (569 mg, 1.56 mmol) of 4-[5-(4- 
chlorophenyl ) -3 -hydroxymethyl-lH-pyrazol-1- 
yl]benzenesulfonamide in 50 mL of dichloromethane was 
stirred at 25 °C as tri ethyl amine (315 mg, 3.12 mmol) 
was added dropwise, followed by the addition of 
methanesulfonyl chloride (215 mg, 1.88 mmol). The 
reaction was stirred for 5 minutes, after which the 
organic solution was washed with IN HCl, dried over 
sodium sulfate and concentrated in vacuo to give a 
yellow oil (500 mg) , which was characterized as the 
expected mesylate by its NMR spectrum. This material 
was used without further purification. 4 - ( 5-Fluoro-3 - 
hydroxy phenyl) -4-methoxytetrahydropyran (373 mg, 1 . 649 
mmol) and anhydrous potassium carbonate (228 mg, 1.649 
mmol) were dissolved in 25 mL of anhydrous DM?. The 
solution was stirred at room temperature under a 
blanket of dry nitrogen for 20 minutes, then a 
solution of mesylate (500 mg, 1.374 mmol) in anhydrous 
DMF (15 mL) was added in one portion. The resulting 
solution was stirred at room temperature for 72 hours, 
then IN HCl (30 mL) was added. After stirring an 
additional 0.5 hour, the system was extracted with 
ethyl acetate (2x40 mL) . The combined organic solution 
was sequentially washed with 1 N HCl (40 mL) , 
saturated aqueous NaHCC>3 (2x40 mL) , 50% saturated NaCl 
(2x40 mL) , and brine (40 mL) , dried over MgS04 and 
filtered. The solvents were evaporated under reduced 
pressure to yield an oil. The oil was purified by 
flash chromatography on silica gel eluting with 40% 
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ethyl acetate in hexane to yield, upon concentration 
of the appropriate fractions (200 mg, 25%) of 4- [5- (4- 
chlorophenyl) -3- [ [3-f luoro-5- (3,4,5, 6-tetrahydro-4- 
methoxy-2H-pyran-4 -yl ) phenoxy] methyl ] -IK-pyrazol-l- 
5 yl]benzenesulfonamide as a foam: Mass Spectrum: 572 
(M+) . High resolution mass spectrum Calc'd for 
C28H27N3O4CIFS: 572.1422. Found: 572.1361. Anal. 
Calc'd. for C28K27N3O4CIFS • 1 . 4 H 2 0: . C, 57.86; K,. 5.17; 
N, 7.23; CI, 6.10; S, 5.52. Found: C, 57.87; H,- 4.92; 
10 N, 6.97; CI, 6.10; S, 5.71. 



Example 2 




4 - ( 4 -Fluor op he nyl ) -5 - ( 4 - 
( methyl sulfonyl ) phenyl ) -2-[[3-(3,4,5,6- 
tetrahydro-4 -methoxy- 2H -pyran-4 - 
yl ) phenoxy) methyl ] oxazole 

20 

SCep I, Esteri.f ication of 1- ( 4-f l uorophenvl) -2- 

hvdroxv-2- f4- (methvlsulf onv lohenvl ) ethanone 

A solution containing (2.07 g, 6.71 mmol) of 1- 
(4-f luorophenyl ) -2 -hydroxy- 2- [4- 
2 5 (methvlsulf onylphenyl) ethanone (U. S. Patent 

5,380,738, Jan. 10, 1995) in 100 mL of dichloromethane 
was stirred at 2 5 °C as* (2.71 mL, 3 3.55 mmol) of 
pyridine was added, followed by the add.it ion of (1.27 
mL, 8.05 mmol) of benzyloxyacetyl chloride. The 
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reaction was stirred at .25 °C for 48 hours, after 
which the resulting yellow solution was washed with IN 
HCl, dried over Na2S04 and concentrated in vacuo. The 
oily" yellow solid was purified via flash 
5 chromatography on a silica gel column using 20% ethyl 
acetate/hexane ..as the eluent. This provided 2.22 g 
(73 %) of a white foam, which was characterized as the 
benzoin ester on the basis of its NMR spectra: 1 H-NMR 
(CDCI3, 300 MHz) 6 3.03 (s, 3H) , 4.23 (d, 1H, J=17.0 
10 Hz), 4.33 (d, 1H, J=17.0 Hz), 4.67 (s, 2H) , 6.95 (s, 
1H) , 7.13 (t, 2H, J=8.5 Hz), 7.35 (m, 5H) , 7.66 (d, 
2H, J=8.1 Hz) and 7.98 (m, 4H) . 19 F-NMR (CDCI3 , 280 
MHz) 6 -102.5. 

15 Step 2. Preparation of 2 -benzvloxvmethvl-4- (4- 

f luorophenvl) -5- f 4- (met hvlsul f onvl ) ohenvl 1 oxazole . 

A solution containing (2.22 g, 4.86 mmol) of the 
benzoin ester from Step 1 and (3.74 g, 48.6 mmol) of 
ammonium acetate in 100 mL of acetic acid was heated 

20 to 80 °C for 2 hours. The reaction was cooled to 25 
°C and poured into water. The product was extracted 
into ethyl acetate and the combined organic extracts 
were washed with an aqueous solution of sodium 
bicarbonate. The solution was dried over sodium 

25 ' sulfate and concentrated in vacuo to give a yellow 
oil. This crude material was purified by flash 
chromatography on a silica gel column using 25% ethyl 
acetate/hexane as the eluent to give 2- 
benxyloxymethyl-4- ( 4 - f luorophenyl ) -5- [4- 

30. (methylsulfonyl) phenyl] oxazole (1.92 g, 90%) as a 
clear oil: 1 H-NMR (CDCI3 , 300 MHz) 5 3.07 (s, 3H) , 
4.70 (s, 2K) , 4.72 (s, 2H) , 7.11 (t, 2H, J=8.8 Hz), 
7.22-7.40 (m, 5H) , 7.58 (m, 2H) , 7.76 (d, 2H, J=8.8 
Hz) and 7.91 (d, 2H, J=8.8Hz). 19 ?-NMR (CDCI3 , 280 

35 MHz) 5 -111.88. 
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Step 3. Preparation of 4 - [ 4 -f luoroohenvl ) -2- 
hvriroxvmethvl-5- [ 4 - ( methvlsulf onvl ) phenvl 1 oxazole . 

To a solution containing 2-benxyloxymet-hyl-4- (4- 
f luorophenyl) - 5- [4 - (methylsulf onyl ) phenyl ]oxazole from 
5 Step 2 (5.0 g, 11.4 mmol) in 20 mL of 50% THF/methanol 
was added 100 mg of 10% Pd on charcoal in a Fisher- 
Porter bottle. The reaction vessel was evacuated and 
charged with hydrogen at 50 psi for 24 hours. The Pd 
on carbon was removed by filtration through 

10 diatomaceous earth and the filtrate was concentrated 

in vacuo to give 4- (4-f luorophenyl ) -2-hydroxymethyl-5- 
[4- (methylsulfonyl) phenyl] oxazole (3.8 g, 97 %) as a 
white crystalline solid (recrystallized from 50% ethyl 
acetate-isooctane) : mp 156-157 °C; ^H-NMR (CDCI3 , 

15 300 MHz) 5 3.07 (s, 3H) , 3.21 (bs, 1H) , 4.81 (s, 2H) , 
7.10 (t, 2H, J=8.5 Hz), 7.56 (m, 2H) , 7.72 (d, 2H, 
J=8.8 Kz) and 7.90 (d, 2H, J=8.8 Hz); 19 F-NMR (CDCI3 , 
280 MHz) 5 -111.5. LRMS m/z 348 (M+H) . HRMS Calc'd. 
for C17H14NO4FS: 348.0706. Found: 348.0681. Anal. 

20 Calc'd. for C17H14NO4FS: C, 58.78; H, 4.06; N, 4.03. 
Found: C, 58.67; H , 4.02; N, 4.01. 



5teo 4. Preparation of 4- ( 4-f luoroohenvl ) -5- (4- 

( met hvlsulfonvl) phenvl )-2-(f3-(3.4 . 5 , 6-tetrahvdro-4- 

2 5 mgthQXv-3K-T?Yr^P-4-Y3L ) pheno?cv) methyl ] QXZZQlS . 

A solution containing 4- ( 4-f luorophenyl) -2- 
hydroxymethyl-5- [4 - (methylsulf onyl ) phenyl ] oxazole from 
Step 3 (169 mg, 0.487 mmol) in 20 mL of 
dichloromethane was stirred at 2 5 °C as triethylamine 

3 0 (13 6 ]xL, 0.97 4 mmol) was added dropwise, followed by 

the addition of methanesulf onyl chloride (56 \±L, 0.730 
mmol). The reaction was stirred for 5 minutes, after 
which the organic solution was washed with IN HC1, 
dried over sodium sulfate and concentrated in vacuo to 
35 give a yellow oil which was characterized as the 

expected mesylate by its MMR spectrum: ^H-NMR (CDCI3, 
400 MHz) 5 3.08 <s, 3H) , 3.17 (s, 3H) , 5.37 (s, 2H) , 
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7.12 (t, 2H, J=8.8 Hz), 7.58 (m, 2K) , 7.78 (d, 2H, 
J=8.8 Hz) and 7.94 (d, 2H, J=8.8 Hz). This material 
was used without further purification. The mesylate 
was dissolved in 20 mL of DMF and potassium carbonate 
5 (81 mg, 0.584 mmol) was added, followed by the 

addition of 4- (3 -hydroxyphenyl) -4-methoxy-3 ,4 , 5 , 6- 
tetrahydro-2H-pyran (122 mg, 0.584 mmol). The 
reaction was stirred at 25 °C for 3 days and poured 
into 100 mL of water. The aqueous solution was 

10 extracted with ethyl acetate and the combined extracts 
were dried over sodium sulfate and concentrated in 
vacuo to give a beige solid. This material was 
purified by flash chromatography on a silica gel 
column using 50% ethyl acetate/hexane as the eluent to 

15 give 4- ( 4-f luorophenyl ) -5 - (4 - (methylsulf onyl ) phenyl) - 
2- [ [3 - (3, 4, 5, 6-tetrahydro-4-methoxy-2H-pyran-4- 
yDphenoxy) methyl joxazole (185 mg, 71%) as a white 
crystalline solid: ^-H-NMR (CDCI3, 300 MHz) 5 1.90- 
2.05 (m, 4H) , 2.97 (s, 3H) , 3.08 (s, 3H) , 3.81 (m, 

20 4H) , 5.25 (s, 2H) , 6.98-7.17 (m, SH) , 7.33 (t, 1H, 
J=7.7 Hz), 7.60 (m, 2H) , 7.78 (d, 2H, J=8.5 Hz) and 
7.93 (d, 2H, J=8.5 Hz). i5 F-NMR (CDCI3 , 280^MHz) 5 
-111.6. LRMS m/z 544 (M+Li) . HRMS Calc'd. for 
C29H28NO6FS: 544.1781 (M+Li). Found: 544.1831 

25 (M+Li) . 
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Example 3 





OCH 3 



CH 3 



10 



15 



4- (4-Fluorophenyl) - 2- [ [ 3 - f luor o- 5 - ( 3 , 4,5,6- 



4- (4-Fluorophenyl) -2- [ [3-fluoro-5- (3,4,5,6- 
tetrahydro-4-methoxy-2H-pyran-4-yl) phenoxy) methyl] -5- 
(4- (methylsulfonyl) phenyl )oxazole was prepared in a 
similar fashion from the reaction of the mesylate 
(Example 2, Step 4) and 4- ( 3 -f luoro-5-hydroxyphenyl ) - 
4-methoxy-3 , 4 , 5 , 6-tetrahydro-2H-pyran: 1 H-NMR (CDCI3 , 
300 MHz) 5 1.84-2.02 (m, 4H) , 2.98 (s, 3H) , 3.08 (s, 
3H) , 3.81 (m, 4H) , 5.23 (s, 2H) , 6.76 (m, 2H) , 6.92 
(s, 1H) , 7.13 (m, 2H) , 7.60 (m, 2H) , 7.79 (d, 2H, 
J=3.5 Hz) and 7.93 (d, 2H, J=8.5 Hz). 19 F-NMR (CDCI3, 
280 MHz) 5 -110.8 and -111.7. Anal. Calc'd. for 
C29H27NO6F2: C, 62.69; H, 4.90; N, 2.52. Found: C, 
62.53; H, 4.96; N, 2.51. 



tetrahydro-4 -methoxy-2H-pyran-4 - 
yl ) phenoxy ) methyl ] -5 - ( 4 - 
( methyl su If onyl ) phenyl ) oxazole 
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Example 4 




NH 2 



5 4-[2-[3-Fluoro-5- ( 4 -methoxy- 3 ,4/5, 6 -t et rahydro- 
2H-pyran- 4 -yl ) phenoxy ] -4 -phenyl -5 - 
oxazolyl ] benz enesul f onamide 

sr.op 1. Prep aration of 4 , S-diohenvloxazolone , 
10 Benzoin (31.8 g, 0.15 mol) and urethane (42.79 

g, 0.45 mol) were heated to reflux for 3.0 hours. The 
hot mixture was poured into water (150 mL) . Acetone 
(150 mL) was added and heat was applied until the 
mixture dissolved. The solution was cooled and 
15 filtered, producing a white solid which was used in 
the next step without further purification. 

Step 2. Preparation of 2 -chloro-4 , 5 -diohenvloxazole , 
4 , 5-Diphenyloxazolone from Step 1 (30 g, 0.126 
20 mol), triethylamine (12.8 g, 0.126 mol), and 

phosphorous oxychloride (96.6 g, 0.63 mol) were 
.stirred at reflux for 4.0 hours. The mixture was 

concentrated in vacuo, dissolved in ether (250 mL) , 

washed with IN KCl, brine, and water, dried over MgS04 
2 5 and concentrated to a light yellow oil which was used 

in the next step without further purification or 

characterization . 



30 



Step 3. Preparation of 4- f2-c hloro-4-ohenvl-5- 
oxazolvl 1 bgnzgngsulf onamidP 
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Chlorosulf onic acid (20 mL) was cooled to 0 °C 
with stirring. 2-Chloro-4 , 5-diphenyloxazole from Step 
2 (1.53 g, 6 mmol) was added, and the stirred solution 
was warmed to room temperature over 1.0 hour. The 
5 mixture was added dropwise to ice and dichloromethane 
(50 mL) with stirring. The resultant organic layer 
was washed once with water and added to a 0 °C stirred 
solution of ammonium hydroxide (10 mL) . The mixture 
was stirred for 1.0 hour and extracted with 

10 dichloromethane (3x50 mL) . The combined organic 

layers were washed with 1 N HCl followed by brine and 
water, dried over MgS04 and concentrated. 
Recrystallization from ethyl acetate/hexanes gave a 
white solid (1.5 g, 75%): mp 158-159 °C . Anal. 

15 Calc'd. for C15H11N2O3SCI : C, 53.82; H, 3.31; N, 
8.37. Found: C, 53.92; H, 3.32; N, 8.33. 

Sten 4. Preparation of 4- f 2- T3-f luoro-5- (4-methoxv- 
3.4.5. 6-tetrahvdro-2H -pvran-4-vl)phenoxv1 -4-ohenvl-5- 

20 oxazolvl 1 benzenesulf onamide 
4- [2-Chloro-4-phenyl-5- 
oxazolyl]benzenesulf onamide from Step 3 (0.74 g, 2.2 
mmol), N,N ' -dimethyl formamide (DMF) (20 mL) , potassium 
carbonate (0.61 g # 4.4 mmol), and 4- (3-f luoro-5- 

25 hydroxyphenyl) -4 -methoxy-3 ,4,5, 6- tetrahydro-2H-pyran 
[prepared as described by G. C. Crawley, et al, J. 
Mad. Chem., 35, 2600-2609 (1992)] (0.75 g, 7.5 mmol) 
were stirred at room temperature for 16.0 hours. The 
solution was diluted with ethyl acetate (100 mL) , 

30 washed with IN HCl, brine and water, dried over MgS04 
and concentrated. The residue was dissolved in ethyl 
acetate/hexanes (1:1) and filtered through silica. 
The eluant was concentrated and the residue was 
recrystallized from ethyl acetate/hexanes to afford 4- 

3 5 [2 - [ 3 - f luoro-5- ( 4 - methoxy-3 ,4,5, 6 - c e t r ahy dr o - 2 H - py r an - 
4-yl ) phenoxy ] - 4 - phenyl - 5 -oxazolvl ] benzenesulf onamide 
as a white solid (0.4 g, 35%): mp 159-T61 °C . NMR 
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(CDC13) 300 MHz 5 7.9 (d, J=8.7 Hz, 2H) 7.72 (d, J=8.7 
Hz, 2H) 7.6 -(m, 2H) 7.4 (m, 3H) 7.24-7.30 (m, 2H) 7.0- 
7.1 (dt, J=9.5 Hz and J=1.8 Hz, 1H) 4.85 (bs, 2H) 3.85 

(dd, J=9.9 Hz and J=1.8 Hz, 4H) 3.05 (s, 3H) 2.0 (m, 
5 4H) . Anal. Calc'd. for C27K25N2O6SF: C, 61.82; H, 
4.80; N, 5.34. Found: C, 61.77; H, 4.82; N, 4.31. 

Example 5 




4 - [ 2 - [ 3 - ( 4 -Methoxy-3 ,4,5,6 -tetrahydro-2H-pyran- 
4 -y 1 ) phenoxy ] -4-phenyl-5- 
oxazolyl ] benzene sulfonamide 

15 . 

4- [ 2 -Chloro-4 -phenyl- 5- 
oxazolyl] benzenesulf onamide from Example 4, Seep 3, 
(0.6 g, 1.8 miTiol), DMF (20 mL) , potassium carbonate 
(0.5 g , 3.6 mmol), and 4 { 3 -hydroxyphenyl ) -4-methoxy- 

20 3 , 4, 5, 6-tetrahydro-2H-pyran (0.37 g, 1.8 mmol) 

[prepared as described by G . C. Crawley, et al, J. 
Med. Chem., 35, 2600-2609 (1992)] were stirred at 
room temperature for 16.0 hours. The solution was 
diluted with ethyl acetate (100 mL) , washed with IN 

2 5 HC1, brine and water, dried over MgS04 and 

concentrated. The residue was dissolved in ethyl 
acetate/hexanes (1:1) and filtered through silica. 
The eluant was concentrated and the residue 
recryscaliized from ethyl acetate/hexanes" to give 4- 

30 [2 - [ 3 - ( 4 -methoxy-3 ,4,5, 6-tetrahydro-2K-pyran-4- 

yl) phenoxy] -4 -phenyl-5-oxazolyl] benzenesulf onamide as 
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a white solid (0.4 g, 44 %) : mp 145-147 °C . ^ NMR 
(CDC13) 300 MHz 6 7.88 (d, J=8.9 Hz, 2H) 7.70 (d, 

J=8.9 Hz, 2H).7.6 (m, 2H) 7.36-7.5 (m, 6H) 7.0-7.1 
(dt, J=6.4 Hz and J=2 . 2 Hz, 1H) 4.85 (bs, 2H) 3.7 (m, 
5 4H) 3.05 (s, 3H) 2.0 (m, 4H) . Anal. Calc'd. for 

C27H26N206S: C ( 64.02; H, 5.17; N, 5.53. Found: C, 

63.94; H, 5.17; N, 5.55. 

EXAMPLE 6 

10 

NH 2 




4- [5- (4-Chlorophenyl) -3 - ( 3 - 
methoxyphenyl ) thiomethyl-lH pyrazol-1- 
15 y 1 ] benzene sulfonamide 

Step 1. Prep aration of methv l 4- f 4 -chloroohenvl ) -2 , 4- 

dioxQbyc^no^ce. 

Dimethyl oxalate (15.27 g, 0.129 mol) , and 4'- 

20 chloroacetophenone (20.0 g, 0.129 mol) were added to 
methanol (300 xnL) . Sodium methoxide (25 wt% in 
methanol, 70 mL) was added dropwise over about 0.5 
hour. The reaction was stirred at room temperature 
for 16 hours , whereupon the sodium salt of the 

2 5 butanoate precipitated from solution. The mixture was 
treated with 70 mL of cone. HCl and the white 
suspension was stirred vigorously at room temperature 
for 1 hour. The suspension was cooled to 0 °C and 
held for 0.5 hour. The solid was filtered, and the 

30 filter cake was washed with cold water (100 mL) . 

After drying in vacuo, methyl 4- [4- (chloro) phenyl ] -3- 
ketobutyrate was obtained (16.94 g, 54.4%) as the 
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enol: 1 H NMR ( CDCI3 / 3 00MHz ) 6 7.94 (d, J=8.66 Hz, 
2H) , 7.48 (d, J=8.66 Hz, 2K) , 7.04 (s, 1H) , 3.95 (s, 
3H) , 3 .48 (s, 1H) . 

5 Step 2. Preparation of 4 - f 4 - f aminosul f onvl ) nhenvl- 5 - ( 4 
rh 1 oroohenvl ) -iH-nvrazole- 3 - carboxv lie acid. 

4-Sulf onamidophenylhydrazine hydrochloride (1.45 
g, 6.5 mmol) and methyl-4- (4-chlorophenyl) -2, 4- 
dioxobutanoate from Step 1 (1.2 g, 5.0 mmol) were 

10 dissolved in 50 mL of methanol and heated to reflux 

for 20 hours. After cooling to room temperature, the 
reaction mixture was concentrated in vacuo and the 
residue dissolved in ethyl acetate, washed with water 
and brine, dried over anhydrous MgS04 , filtered and 

15 re-concentrated to give a light brown solid. The 

crude solid was crystallized from methanol and water 
to provide 1.6 g, 85% of pure compound. This material 
was dissolved in 150 mL of methanol and treated with 
75 mL of 3N NaOH. The solution was heated to reflux 

2 0 for 3 hours, and concentrated in vacuo. The residue 
was acidified with cone. HC1 and was extracted into 
ethyl acetate. After removal of the ethyl acetate, 
the acid was isolated and dried to afford 1.4 g, (75%, 
mp 135 °C) that was used directly in the next step. 

25 

3 ■ Preparation of 4- f5- ! 4-chloroohenvl) -3- 

hvdroxvmethvl-lH nvrazol- 1 -vl 1 ber.zenesulf onamide . 

4- ( 4 - (Aminosulf onyl ) phenyl- 5 - ( 4 chlorophenyl ) - 
lK-pyrazole-3-carboxylic acid from Step 2 (3.8 g, 10 

30 mmol) and tetrahydrof uran (100 mL) were stirred at 
room temperature during dropwise addition of 1.0 M 
borane- tetrahydrof uran complex (30 mL, 30 mmol) . The 
mixture was held at reflux for 16 hours. The mixture 
was cooled and methanol was added dropwise until gas 

35 evolution ceased. Ethyl acetate (100 mL) was added 

and the mixture was washed with IN hydrochloric acid, 
brine, sat. aq. sodium bicarbonate solution, and 
water, dried over magnesium sulfate, filtered and 
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concentrated. The resultant alcohol was recrystallized 
from ethanol : water to yield a white solid (2.6 g, 
71%): mp 192-194 °C . X K NMR (DMSO-d6/300 MHz) 5 7.81 
(d, J=8, 7 Hz, 2H), 7.46 (d, J=8.4 Hz, 2H) , 7.42 (brs, 
5 2H), 7.40 <d, J=8.7 Hz, 2H) , 7.26 (d, J=8.4 Hz, 2H) , 
6.63 (s, 1H), 5.35 (t, J=8.0 Hz, 1H) , 4.50 (d, J = 8.0 
Hz, 2H) . Anal. Calc'd for C16H14N3SO2CI : C, 52.82; C, 
52.91; H, 3.88; H, 3.88; N, 11.55; N, 11.50. 

10 Step 4, Preparation of 4- f5- f 4-chloron hgnvl ) -3- (3- 
mfithoxvphenvl ) thiomethvl-lH-pvrazol-1- 
vllbenzenesulfonamide . 

4 - [5- (4-Chiorophenyl) -3 -hydroxymethyl) -1H- 
pyrazol-l-yl]benzenesulfonamide from Step 3 (500 mg, 

15 1.374 mmol) was dissolved in anhydrous THF (30 mL) . 
Triethylamine (0.385 mL, 2.749 mmol) and 
methanesulfonyl chloride (0.16 mL, 2.062 mmol) were 
added sequentially, and the cloudy suspension was 
stirred at room temperature for 0.5 hour. The 

20 reaction was diluted with ethyl acetate (35 mL) and 
washed with aqueous HC1 (IN, 50 mL) . The organic 
solution was dried over anhydrous MgS04 and filtered, 
then the solvent was evaporated under reduced pressure 
to yield a crude oil. The oil was dissolved in 

25 anhydrous THE (10 mL) . 3 -Methoxythiophenol (0.205 mL, 
1.649 mmol) was dissolved in anhydrous THF. Sodium 
hydride (95%, 42 mg, 1.649 mmol) was added,- and the 
resulting frothy suspension was stirred at room 
temperature for 20 minutes, forming a clear, colorless 

30 solution. The solution of the mesylate prepared above' 
was added, then the reaction was warmed to 40 °C and 
held for 16 hours. The reaction was cooled to room 
temperature then IN KCl (30 mL) was added. After 
stirring an additional 0.5 hour, the system was 

35 extracted with ethyl acetate (2x40 mL) . The combined 
organic solution was sequentially washed -with 1 N HC1 
(40 mL) , saturated aqueous NaHC03 (2x40 IrnL) , 50% 
saturated NaCl (2x40 mL) , and brine (40 mL) , then 
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dried over anhydrous MgS04 and filtered. The solvents 
were evaporated under reduced pressure to yield an 
oil. The oil was purified by flash chromatography 
over silica gel eluting with 40% ethyl acetate in 
hexane to yield 4- [5- (4-chlorophenyl) -3- (3- 
methoxyphenyl ) thiomethyl-lK-pyrazol-1- 
yl]benzenesulfonamide. (273 mg, 41%) as a foam: Mass 
Spectrum: 486 (MH+) . High resolution mass spectrum 
Calc'd. for C23H2ON3O3CIS2 : 486.0713. Found: 
486.0757. Anal. Calc'd. f or C23H20N3O3CIS2 : C, 
56.84; H, 4.15; N, 8.65; Cl, 7.29; S, 13.19. Found: 
C, 56.56; K, 4.22; N, 8.61; Cl, 7.41; S, 13.00. 

EXAMPLE 7 



NH 2 




4 - [ 5 - ( 4 -Chlorophenyl ) - 3 - ( 3 -me thoxypheny 1 ) oxymethy 1 
pyrazol -1 -yl ] benzene sulfonamide 

4 - [5- (4 -Chlorophenyl) -3- (3- 
methoxyphenyl ) oxymethy 1 -1H- pyrazol- 1 - 
yl] benzenesulf onamide was prepared from 4 - [ 5 - ( 4 - 
chlorophenyl ) -3 -hydroxymethyl-lH-pyrazol-l- 
yl] benzenesulf onamide (prepared in Example 6, step 3) 
in 39% yield by che method outlined in Example 1, Step 
4: Mass Spectrum: 470 (MH+) . High resolution mass 
spectrum Calc'd. for C23H20 N 3O4ClS : 470.0979. Found: 
470.0983. Anal. Calc'd. for C23H20N3O4CIS : C, 58.78; 
H, 4.29; N, 8.94; Cl, 7.54; S, 6.82. Found: C, 
58.85; K, 4.29; N, 8.90; Cl, 7.63; S, 6.93. 
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Example 8 




5 4- [2- [ [3-Fluoro-5- (3,4/5, 6-tetrahydro-4- 

methoxypyr an -4 -yl ) phenoxy ] methyl ] -4 -pheny loxazol - 
5 - yl ] benzenesulfonamide 

Step 3L Preparation Qt 2-frrQmg-2- [ (4- 

10 aminosulfonvl) Phenyl 1 -1-phenvl-ethanone . 

Chlorosulphonic acid (100 mL) was cooled to 0 °C. 
Deoxybenzoin (10 g, 51 mmol) was added, and the reaction 
was warmed from 0 °C to room temperature over 4 h. The 
solution was carefully poured into ice water, filtered, 

15 and the aqueous layer was extracted with three 2 50 mL 
portions of CK2CI2. The combined organic extracts were 
washed once with brine (75 mL) and stirred over ice cold 
NH4OH (125 mL) for 16 h. The CH2CI2 layer was separated 
and washed consecutively with IN KCl (2 x 7 5 mL) , 

20 .saturated aqueous NaHCC>3 (75 mL) and brine (75 mL) , dried 
over Na2S04, filtered, and concentrated. The crude 
material (4.23 g) was suspended in acetic acid (75 mL) 
and a solution of HBr in acetic acid (33 V% K3r in HOAc, 
2 5 mL) , and bromine (0.79 mL, 15.4 mmol) was added. 

25 After 0.25 h at room temperature, the reaction was 

complete by TLC, and the reaction was concentrated to 
remove the acetic acid. The residue was dissolved in 
ethyl acetate (250 mL) and NaHS0 3 (10%, 250 mL) . The 
organics were washed with saturated aqueous bicarbonate 

30 (75 mL) and brine (75 mL) , dried over Na2SC>4, filtered, 
and concentrated yielding 2 -bromo-2 - [ ( 4 - 
aminosulfonvl ) phenyl ] - 1 -phenyl-ethanone -which was used 
below without further purification. 
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qrop 2. Preparation of 4 : [ 2 -hvdroxvmethvl-4 - 
phenvloxazol - 5 - vl 1 benzenes u 1 f onamide . 

Glycolic acid monosodium sale (1.55 g, 15. S mmol) 
5 and 2-bromo-2 - [ ( 4 -aminosulf onyl ) phenyl ]- 1 -phenyl ethanone 
(Step 1) were suspended in DMF (350 mL) and stirred at 
room temperature for 16 h. The reaction was 
concentrated. The resulting residue was combined with 
ammonium acetate (2.31 g, 30 mmol)- and acetic acid (25 

10 mL) , and the mixture was heated to reflux for 3 h. The 

reaction was concentrated to dryness, and the residue was 
dissolved in ethyl acetate (250 mL) , washed with water, 
saturated aqueous bicarbonate and brine, dried, filtered, 
and concentrated. The crude material was purified by 

15 flash column chromatography on silica gel, eluting with a 
gradient from 50% to 75% ethyl acetate in hexane, to 
yield 1.89 g (37%) of 4- [2-hydroxymethyl-4-phenyloxazol- 
5-yl ] benzenesul f onamide : X H NMR (acetone-dg/300 MHz ) 5 
4.76 (m, 2H) , 6.68 (s, 2H),.7.45 (m, 3H) , 7.65 (m, 2H) , 

20 7.77 (d, 2H, J = 6.8 Hz), 7.94 (d, 2H, J = 8.7 Hz). 

Steo 3. Preparation of 4 - f 2 -chloromethvl-4-ohenvloxazol- 
5-vl 1 benzen esul f on amide . 

A solution of 4- [ 2 -hvdroxvmethy 1 - 4 -phenyloxazol -5 - 

25 yl] benzenesulf onamide (Step 2) (1.0 g, 3 mmol) and 
trie thy lamir.e (0.61 g , 6 mmol) was stirred in 
tetrahydrofuran (100 mL) at 0 °C . Lithium chloride (0.25 
g, 6 mmol) was added, followed by the dropwise addition 
of methanesulf onyl chloride (0.38 g, 3.3 mmol). After 

30 stirring for 3 h from 0 °C to 25 °C, ethyl acetate (100 
mL) was added, and the mixture was washed with IN 
hydrochloric acid, brine and water, dried over magnesium 
sulfate, filtered, and concentrated. The crude product 
was purified by flash column chromatography on silica gel 

3 5 eluting with a 1:1 mixture of ethyl acetate: hexanes . 
The appropriate fractions were concentrated to a clear 
oil which solidified upon standing to give 4- [2- 
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chloromethyl-4-phenyloxazol-5-yl] benzenesulf onamide as a 
white solid which was used in the next step without 
further purification or characterization. 

5 step 3. P reparation of 4 - f 2 - f f 3 -f luoro-5 - (3,4,5,6- 
rprrahvdro-4-methoxvpvran-4-vi)phenoxv1methvl1 -4- 
nhgnvloxa zol-5-vll benzenesulf onamide , 

A mixture of 4- [ 2-chloromethyl-4-phenyloxazol-5- 
yl] benzenesulf onamide (Step 3) (0.5 g, 1.4 mmol), 

10 potassium carbonate (0.4 g, 2.8 mmol), dimethyl formamide 
(20 mL) , and 3-f luoro-5- (4-methoxy-3 , 4 , 5 , 6-tetrahydro-2H- 
pyran- 4 -yl) phenol [prepared as described in J. Med Chem. , 
35, 2600-2609 (1992)] (0.3 g, 1.4 mmol) was stirred at 
room temperature for 16 h. Water (20 mL) was added, and 

15 the mixture was extracted with ethyl acetate (4 x 30 mL) . 
' The combined organic layers were washed with brine, dried 
over magnesium sulfate and concentrated. The resulting 
crude product was purified by flash column chromatography 
on silica gel eluting with 50% ethyl acetate in hexanes 

20 to give 0.3 g (40%) of 4- [2- [ [3 -f luoro-5- (3 , 4 , 5 , 6- 

tetrahydro-4-methoxy-pyran-4 -yl ) phenoxy ] methyl] -4 -phenyl - 
oxazol-5-yi] benzenesulf onamide as a sticky white solid: 
m.p. 70-80 °C. X H NMR (CDCl 3 /300 MHz) 5 7.92 (d, 2H, J = 
8.9 Hz), 7.77 (d, 2H, J = 8.9 Hz), 7.62 (m, 2H) , 7.43 (m, 

25 3H) , 6.94 (s, 1H) , 6.78 (m, 2H) 5.24 (s, 2H) , 4.82 (bs, 
2H) , 3.82 (m, 4H) , 3.00 (s, 3H) , 1.95 (m, 4H) . Anal, 
calcd for C 2 8H27FN 2 0 6 S : C, 62.44 ; H, 5.05; N, 5.20. 
Found: C, 62.50; H, 5.11; N, 5.24. 



30 



Example 9 
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Methyl 5 - [ 4 - ( amino su If onyl ) phenyl ]-a-[[3-(3,4,5,6- 
t et rahydro -4 -me thoxypyran - 4 -yl ) phenyl ] methyl ] - 4 - 
phenyloxazole -2 -acetate 

5 step 1. Preparation of 2 - f ( 4 -chlorosul f onvl ) ohenvl 1-1- 
phpnvlsthanone. 

Deoxybenzoin (10 g, 0.051 mol) was added in portions 
to neat chlorosulf onic acid (50 mL) at -78 °C . The 
reaction mixture was stirred at -73 °C for 2 h, then 

10 warmed to room temperature and for 1.5 h. The reaction 
mixture was cooled to -78 °C carefully poured onto 
crushed ice. The resulting solid was collected by 
filtration, washed with water, and dried to give 10.3 g 
(68%) of the desired sulfonyl chloride as a yellow solid. 

15 This crude material was used for the next reaction 

without further purification: HRMS : calcd for C14H11O3SCI 
295.0196, found 295.0205. 

Step 2. Preparation of 2 - f ( 4 -aminosulf onvl ) phenvll -1- 

20 phenvlet hanone. 

A solution of the sulfonyl chloride from Step 1 (9 
g, 0.03 mol) in tetrahydrof uran (100 mL) was slowly added 
to ammonium hydroxide (100 mL) at 5 °C. The reaction 
mixture was stirred for 1 . 5 h at 5 °C and for 30 minutes 

25 at room temperature. The resulting solid was collected 
by filtration, washed with excess water and hexane, then 
vacuum dried to give 3.47 g (41%) of the desired 
sulfonamide as a white solid: m.p. 259-261.5 °C . X H NMR 
(DMSO-d 6 /300 MHz) 6 4.52 (s, 2H) , 7.30 (s, 2K) , 7.43 (bd, 

30 2H, J = 8.26 Hz), 7.54 (dd, 2H, J = 7.56 Hz), 7.65 (dd, 

1H, J = 7.35 Hz), 7.75 (d, 2H, J = 8.26 Hz), 8.04 (d, 2H, 
J = 7.45 Hz). HRMS: calcd for C14H13NO3S 276.0694, found 
276 .0709 . 

3 5 Step 3. Preparation of 2 -bromo-2 - f ( 4 - 

aminosul f onvl ) phenvl 1 - 1 - phenvl - ethanone 
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The sulfonamide from Seep 2 (5.0 g, 0.018 mol) was 
suspended in dichloroethane (50 mL) , then a solution of 
30% H3r in acetic acid (20 mL) , acetic acid (70 mL) and 
bromine (1 mL) was added at room temperature. The 
5 reaction mixture was stirred for 40 minutes at room 

temperature and was concentrated in vacuo. Water (2 00 mL) 
was added to the resulting concentrated residue, and the 
mixture was extracted with ethyl acetate (2 x 250 mL) . 
The combined ethyl acetate extracts, were washed with 5% 

10 sodium bicarbonate (2 x 250 mL) , and brine (2 x 250 mL) , 
dried over magnesium sulfate, filtered and concentrated 
under reduced pressure. Methylene chloride (50 mL) was 
added to the concentrated residue and a solid 
precipitated. This solid was collected by filtration, 

15 washed with cold methylene chloride and air-dried to give 
3.5 g (55%) of 2-bromo-2- [ ( 4 -aminosulfonyl ) phenyl ] -1- 
phenylethanone as a yellow solid: m.p. 153.6-155 °C . X H 
NMR (DMSO-dg/300 MHz) 5 7.25 (s, 1H) , 7.38 (s, 2H) , 7.54 
(dd, 2H, J = 7.55 Hz), 7.62-7.74 (m, 3H) , 7.82 (d, 2H, J 

20 = 8.46 Hz), 8.07 (d, 2H, J = 8.66 Hz). HRMS : calcd for 
C 14 Hi 2 N0 3 SBr 353.9800, found 353.9824. 

Steo 4, Preparation of benzvl methvl 2-f3-f(4- 
methoxv) t etrahvdropvran-4 -vl 1 ohenvlmethvll malonate . • 

25 A solution of benzyl methyl malonate (0.88 g, 4.22 

mmol) in 3 mL of anhydrous DMA was added to a suspension 
of sodium hydride (0.11 g, 4.45 mmol) in 2 mL of 
anhydrous DMA at 5 °C, and the reaction mixture was 
stirred for 40 min at 5 °C . Then 3-[(4- 

30 methoxy) tetrahydropyran-4-yl ] -a-bromotoluene [prepared as 
described in US Patent 5,424,320] (1.21 g, 4.24 mmol) was 
dissolved in 6 mL of anhydrous DMA and added to this 
solution. The reaction mixture was stirred for 2 h at 5 
°C, and for 13 h at room temperature. The reaction 

3 5 mixture was quenched with water (100 mL) . The aqueous 
solution was extracted with ethyl acetate (3 x 70 mL) . 
The combined organic extracts were washed with brine (1 x 
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100 mL) , dried over magnesium sulfate, filtered and 
concentrated. The concentrated residue was purified by 
flash column chromatography on silica gel, eluting with 
20% ethyl acetate in hexane, to give 0.93 g (53%) of 
5 benzyl methyl -'.2- [3 - [ ( 4 -methoxy ) tetrahydropyran-4- 

yl ] phenylmethyl] malonate as a clear oil: HRMS : calcd for 
C24K28O6 413.1964, found 413.1952. 

Step 5. Preparation of monomethvl 2- f 3 - T (4- 

10 methoxv ) tetrahvdropvran-4-vl 1 ohenvlmethvl 1 malonate 

A solution of benzyl methyl 2- [3- [(4- 

methoxy ) tetrahydropyran-4-yl ] phenyl -methyl] malonate (0.3 

g, 7.27 mmol) in 15 mL of ethyl acetate was combined with 

10% palladium on activated carbon (0.17 g) . The reaction 

15 mixture was stirred under 40 psi of hydrogen gas for 18 h 

at room temperature. The reaction mixture was filtered 
® 

through Celite and washed with excess ethyl acetate. 
The filtrate was concentrated and dried under vacuum to 
give 0.2 g (85%) of monomethyl 2-[3-[(4- 
2 0 methoxy ) t e trahydropyran- 4 -yl ] phenyl -methyl ] malonate as a 
clear oil: HRMS : calcd for C17K22O6 323.1495, found 
323.1473. 

Step 6. Preparation of methvl 5-T4- 

2 5 (aminosulfonvl) ohenvl 1 -a- f f3- (3 , 4. 5, 6-tetrahvdro-4 - 

methoxvpvran-4 - vl ) ohenvl j methvl 1 -4 -phenvloxazole-2 - 

Solid NaOH (87 mg, 2.17 mmol) was added to a 
solution of the monomethyl 2- [3- [(4- 

3 0 methoxy) t e trahydropyran- 4 -yl] phenyl -methyl] malonate (Step 

5) (0.7 g, 2.17 mmol) in ethanol (10 mL) and water (2 
mL) , and the mixture was stirred for 15 min at room 
temperature. The solvents were removed at reduced 
pressure. Several mL of absolute ethanol were added to 
35 che resulting residue, which was concentrated again at 
reduced pressure. This procedure was repeated three 
times until a white solid formed, which was dried under 
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vacuum. The resulting carboxylic acid sodium salt was" 
suspended in 2 mL of anhydrous DMF. A solution of 2- 
bromo-2- ( ( 4 -amino- sulfonyl ) phenyl ] -1 -phenyl ethanone (Step 
3) (0.77 g, 2.17 mmol) in anhydrous DMF (3 mL) was added 
5 • at room temperature to the DMF solution of the sodium 
carboxylate. The reaction mixture was stirred for 18 h 
at room temperature, and the DMF was removed at reduced 
pressure. Ethyl acetate (150 mL) was added to the 
concentrated residue, and the mixture was filtered. The 

10 filtrate was concentrated and dried to give the desired 
crude a-acyloxy ketone. Acetic acid (5 mL) and ammonium 
acetate (1.5 g, 19.2 mmol) were added to this 
concentrated residue, and the mixture was heated at 100 
°C for 3 h. The reaction mixture was cooled to room 

15 temperature, and the excess acetic acid was removed under 
vacuum. The resulting residue was partitioned between 
water (100 mL) and ethyl acetate (200 mL) . The organic 
layer was separated, washed with saturated aqueous sodium 
bicarbonate (2 x 100 mL) , saturated brine (1 x 100 mL) , 

20 dried over magnesium sulfate, filtered and concentrated. 
The concentrated residue was purified by flash column 
chromatography on silica gel, eluting with 2:1 ethyl 
acetate in hexane, to give 0.24 g of a white solid which 
was recrystallized from methanol and water to give 0.13 g 

25 (19%) of methyl 5 - [ 4 - ( aminosulf ony 1 ) phenyl ] -a- [ [ 3 - 

(3,4,5, 6 - tetrahydro-4 -methoxypyran-4 -yl ) phenyl ] -methyl] - 
4 -phenyloxazole-2 -acetate as a white solid: m.p. 88.7- 
94.9 °C. 1 H- NMR (CDCl 3 /300 MHz) 6 1.78-1.88 (m, 4H) , 2.84 
(s, 3H) , 3.47-3.53 (m, 4H) , 3.65-3.77 (m, 5H) , 4.28 (dd, 

30 IK, J = 7.05 Hz), 5.00 (s, 2H) , 7.16-7.32 (m, 4H) , 7.36- 
7.40 (m, 3H) , 7.54-7.58 (m, 2K) , 7.68 (d, 2H, J = 8.70 
Hz), 7.88 ( d, 2K, J = 8.70 Hz). KRMS : calcd for 
C31H32N2O7S 577.200S. Found 577.1961. 
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Example 10 




(CH 2 ) 2 — N 




10 



N-[2-[5-[4-( Amino su If onyl ) phenyl ] - 4 -phenyl oxazol - 
2 -yl] ethyl] -2-[3-fluoro-5-(3,4,5, 6 -t etrahydro- 4 - 
methoxypyran-4 -yl) phenoxy-tf-methylacet amide 





N-[2-[4-[4-( Amino su 1 f onyl )phenyl] -5-phenyloxazol- 
2 -yl] ethyl ]-2-[3-fluoro-5-(3,4,5, 6 - 1 etrahydro- 4 - 
methoxypyran-4 -yl )phenoxy-N- me thylacet amide 



15 



20 



Step 1. Preparation of ethvl 3 -f luoro-5- (4-methoxv- 
3 , 4 , 5 , 6-tetrahvdro-2H-ovran-4 -vl ) phenoxvacetate . 

A mixture of ethyl bromoacetace (0.5 g, 3 mmol) , 3- 
f luoro-5- ( 4-methoxy-3 ,4,5, 6- tetrahydro-2K-pyran-4- 
yl) phenol (Example 8, Step 4) (0.3 g, 1.3 mmol) and K 2 C0 3 
(0.11 g, 0.8 mmol) in dimethylf ormamide (5.0 mL) was 
stirred at room temperature for 16 h under an argon 
atmosphere. The reaction mixture was partitioned between 
5% citric acid (25 mL) and EtOAc (25 mL) . The organic 
phase was washed with water, dried (Na2S04>, filtered and 
concentrated. The resulting syrup was purified by flash 
column chromatography on silica gel, eluting with 25% 
EtCAc in hexane, to give 0.3 g (73%) of ethyl 3 -f luoro-5- 
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(4-methoxy-3 ,,4,5, 6-tetrahydro-2H-pyran-4- 
yDphenoxyacetate as a colorless viscous liquid: X H NMR 
(CDCI3/3OO MHz) 8 6.77 (d, 2H, J = 10.5 Hz), 6.52 (d, 
, 1H, J = 10.5 Hz), 4.61 (s, 2H), 4.28 (q, 2H, J = 6.9 Hz), 
5 3.82 (m, 4H) , 2.99 (s, 3H) , 1.92 (m, 4H) , 1.31 (t, 3H, J 
= 6.9 Hz). FABMS m/z = 313 (M+H). HRMS calcd for C16H22FO5 
313.1451, found 313.1399. 

f jfpn 2. Prep aration of 3 -f luoro-5- ( 4-methoxv-3 , 4 , 5 , 6- 
10 f^rahvdr Q-2H-pvran-4-vl)phenoxvacetic acid. 

A solution of ethyl 3-f luoro-5- (4-methoxy-3 , 4 , 5 , 6- 
tetrahydro-2H-pyran-4-yl)phenoxyacetate (Step 1) (0.3 g, 
1 mmol) in ethanolic LiOH (1M, 1.5 mL) was stirred at 
room temperature for 2 h. The reaction mixture was 
15 diluted with 5% citric acid (10 mL) and extracted with 
ether (2 x 15 mL) . The ether extracts were combined and 
washed with water (2 x 20 mL) , dried (Na2S04) , filtered, 
and concentrated under reduced pressure to give 0.26 g 
(95%) of 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H- 
20 pyran-4-yl)phenoxyacetic acid as a colorless viscous 
liquid: *H NMR (CDCl 3 /300 MHz) 8 6.78 (d, 2H, J = 10.5 
Hz), 6.50 (d, 1H, J = 10.5 Hz), 4.68 (s, 2H) , 3.82 (m, 
4H) , 2.99 (s, 3H), 1.92 (m, 4H) ; FABMS m/z = 284 (M+H) . 
HRMS calcd for C14H17FO5 283.0982, found 283 -0993 / 

25 

Sten 3. Preparation of 4- T2- T2- (N-methvl-N- 
nhenvlmethoxvcarbonvlamino) -ethvll -4-phenvl-oxazol-5- 
vllbenzenes ulfonamide and 4- f 2- F2- (N-methvl-N- 
phenvlmethoxvcarbonvlamino) ethvll -5-phenvloxazol-4- 

30 y11 benzene- sulfonamide. 

A mixture of N-phenylmethoxycarbonyl-N-methyl-|J- 
alanine (1.7 g, 7.2 mmol) and 2-bromo-2- [ (4- 
aminosulfonyl ) phenyl ] -1 -phenyl ethanone (Example 8, Step 
1) (2.0 g, 5.65 mmol) in dimethylacetamide (5.00 mL) was 
35 treated with K2CO3 (0.54 g, 3.9 mmol) and 18 -crown- 6 

(0.05 g) and stirred at room temperature for 16 h. After 
the removal of the solvent in vacuo, t&e residue was 
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partitioned between cold water (25 mL) and EtOAc (50 mL) . 
The organic phase was washed with water (2 x 25 mL) , 
dried (Na2SC>4) , filtered, and concentrated under reduced 
pressure. The resulting substance was purified by flash 
5 column chromatography on silica gel, eluting with 30% 
EtOAc in hexane, to afford the desired a-acyloxyketone 
(2.2 g) as an amorphous substance. This benzoin ester 
(2.1 g) was dissolved in glacial acetic acid (20 mL) , 
ammonium acetate (1.8 g, 23.4 mmol) was added, and the 

10 resulting mixture was heated at 90 °C under a nitrogen 
atmosphere for 2.5 h. After cooling and the removal of 
the solvent in vacuo, the residue was partitioned between 
water (50 mL) and EtOAc (75 mL) . The organic phase was 
washed with water (2 x 25 mL) dried (Na2S04), filtered, 

15 and concentrated under reduced pressure. The resulting 
material was purified by flash column chromatography on 
silica gel, eluting with 40% EtOAc in hexane, to provide 
1.15 g (57%) of 4- [2- [2- (N-methyl-N- 

phenylmethoxycarbonyl- amino) ethyl] -4-phenyl-oxazol-5- 
20 yl] benzenesulf onamide and 4- [2- [2- (N-methyl-N- 

phenylmethoxycarbonylamino) ethyl ] -5 -phenyloxazol-4 - 
yl] benzenesulf onamide as a white amorphous material 
containing the two isomeric oxazole products: 1 H NMR 
(CDCl 3 /300 MHz) 5 7.85 <d, 2K, J = 8.7 Hz), 7.57 (m, 2H) , 
25 7.54 (m, 2H) , 7.42 (m, 3K) , 7.28 (m, 5H) , 5.03 (d, 2H, J 
= 9.0 Hz), 4.9 (br, 2H) , 3.8 (t, 2H, J = 6.9 Hz), 3.17 
(m, 2H) , 2.99 & 2.94 (s, 3H) . FA3MS m/z = 492 (M+H) . HRMS 
calcd for C26H25N3O5S 492.1593, found 492.1581. 

3 0 Step 4. Preparation of 4 - f 2 - f 2 - (N-methvlamino ) ethvll - 4 - 
ohenvloxazol - 5 -v 1 1 benzenesul f onamide and 4 - f 2 - T 2 - (N- 
mechvl amino) ethvll - 5 -ohenvloxazo 1 - 4 - 

tr 

vl Ibenzenesulfonamide . ' 

A solution of 4- [2- [2- (N-methyl-N- 
3 5 pher.y Ime thoxy carbony iamino ) ethyl ] - 4 -pheny ioxazo 1 - 5 - 

yl ] benzenesulf onamide and 4- [2- [2- ( N -me thy 1 -N- phenyl - 
me thoxycar bony lamino) ethyl] - 5 -pheny loxazoi-4 - 
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yl] benzenesulf onamide (0.7 g, 1.4 mmol) from Step 3, in 
MeOH (15 mL) containing acetic' acid (0.1 mL) was treated 
with 10% Pd on carbon (0.4 g) and stirred under an 
atmosphere of hydrogen at 50 psi at room temperature for 
5 3 h. The catalyst was removed by filtration, the 

filtrate was concentrated under reduced pressure, and the 
resulting substance was purified by reverse-phase HPLC 
using a gradient of 5-70% CK3CN in water to give 0.42 g 
of 4- [2- [2- (N-methylamino) ethyl] -4-phenyloxazol-5- 

10 yl] benzenesulf onamide and 4- [2- [2- (N-methylamino) ethyl] - 
5-phenyloxazol-4-yl] benzenesulf onamide trif luoroacetate 
salts as a white powder: X K NMR (CD 3 OD/300 MHz) 5 7.88 
(d, 2H, J = 8.7 Hz), 7.74 (a, 2H, J = 8.7 Hz), 7.6 (m, 
2H) , 7.43 (m, 3H) , 3.55 (t, 2H, J = 6.6 Hz), 3.36 (t, 2H, 

15 J = 6.6 Hz), 2.82 (s, 3H) ; FABMS m/z .= 358 (M+H) . 

gt;go 5. Prepfrratipn of N- T2- f 5- LAz (aminqsvtlfpnvl) phgnvl 1 - 

4- phenvloxazol-2-vl1 ethvll -2- T3-f luoro-5 - (3 , 4.5.6- 
tetrahvdro-4-methoxvr)vran-4-vl)phenoxv-N-methvlacetamide 

2 0 and N- T2- F4- T4- ( aminosulf onvl) ohenvl 1 -5 -phenvloxazol-2 - 

vll ethvl 1 - 2- f3-f luoroo- (3 , 4.5, 6-tetrahvdro-4- 
methoxvovran-4 -vl ) ohenoxv-N-meth vlacetamide . . 

To a solution of 3-f luoro-5- (4-methoxy-3 , 4 , 5, 6- 
tetrahydro-2H-pyran-4-yl) phenoxyacetic acid (0.27 g, 0.95 

25 mmol) from Step 2 in dimethylacetamide (2.00 mL) and 

dichloromethane (3.00 mL) , was added HOBt (0.22 g, 1.45 
mmol). and EDC (0.19 g, 1 mmol), and the resulting mixture 
was stirred at 0 °C for 1 h. This reaction mixture was 
treated with a solution of the free amines generated by 

30 the addition of N-methylmorpholine (0.1 mL) to a solution 
of the 4- [2- [2- (N-methylamino) ethyl] -4 -phenyloxazol-5 - 
yl] benzenesulf onamide and 4- (2- [2- (N-methylamino) ethyl] - 

5 - phenyloxazol-4 -yl ] benzenesulf onamide trif luoroacetates 
(0.36 g, 0.8 mmol) from Step 4 in dimethylacetamide (1.0 

3 5 mL) at 0 °C. The resulting mixture was wanned to room 

temperature in 16 h. The reaction mixture was diluted 
with dichloromethane (20 mL) , and washed sequentially 
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with 5% citric acid, (2 x 10 niL) , saturated NaHC0 3 (2 xlO 
mL) , water, dried (Na2S0 4 ) , and filtered. After the 
removal of the solvent under reduced pressure, the 
residue was purified by flash column chromatography on 
5 silica gel, eluting with 1% MeOH in EtOAc , to afford the 
desired product as a white amorphous (0.25 g, 52%) 
substance. This material was further purified by reverse- 
phase HPLC using a gradient of 5-90% CH3CN. The 
appropriate fractions were combined- and freeze-dried to 

10 afford an isomeric mixture of N-[2-[5-[4- 

{aminosulf onyl) phenyl] -4-phenyloxazol-2-yl] ethyl] -2- [3 - 
f luoro-5- (3,4,5, 6-tetrahydro-4-methoxypyran-4-yl)phenoxy- 
N-methylacetamide and N- [2 - [ 4 - [ 4- (amino-sulf onyl ) phenyl ] - 
5-phenyloxazol-2-yl] ethyl] -2 - [3 -f luoro-5- (3,4,5,6- 

15 tetrahydro-4-methoxypyran-4-yl ) phenoxy -N-me thy 1 ace t amide 
as a white powder: X H NMR (CD 3 OD/300 MHz) 5 7.85 (m, 2H) , 
7.71 & 7.54 (d, 2H, J = 8.7 Hz), 7.54 (m, 1H) , 7.4-7.3 
(m, 4H) , 6.82- 6.48 (m, 3H) , 4.82 5c 4.76 (s, 2H) , 3.78 
. (m, 2H) , 3.75 (m, 4H) , 3.17 (m, 2H) , 3.16 & 3.07 (s, 3H) , 

20 2.96 & 2.89 (s, 3H) , 1.92-1.83 (m, 4H) . FABMS m/z = 624 
(M+K) . HRMS calcd for C32H35N3O7FS 624.2180, found 
624 .2177 . 

Example 11 




4- [2- [ [2- [3-Fluoro-5- (3, 4, 5, 6 - 1 e t rahydr o - 4 - 
me thoxypyr an - 4 -yl ) phenoxy] ethyl ] -N- 
30 me thy 1 aminoe t hy 1 ] - 4 -pheny 1 oxazo 1 - 5 - 

yl ] benzenesulf onamide * 
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4- [2- [ [2- [3-Fluoro-5- ( 3 , 4 , 5 , 6 - 1 et rahydro - 4 - 
me thoxypyran- 4 -yl ) phenoxy ] ethyl ] -N- 
5 methylaminoet hy 1 ] - 5 -phenyloxazol - 4 - 

yl] benzene sulfonamide 

A solution of N- [2- [5- [4- (aminosulfonyl ) phenyl ] -4- 
phenyloxazol -2 -yl] ethyl] -2- [3-f luoro-5- (3,4,5,6- 

10 tetrahydro-4 -me thoxypyran- 4 -yl) phenoxy -N-methy lace t amide 
and N- [2- [4- [4- (aminosulfonyl ) phenyl] -5 -phenyloxazol -2 - 
yl] ethyl] -2- [3-f luoro-5- (3,4,5, 6-tetrahydro-4- 
methoxypyran-4-yl) phenoxy-N-methylacetamide (Example 10 ) 
(0.1 g, 0.16 mmol) in dry THF (4.00 mL) was combined with 

15 LiAlH4 (0.016 g, 0.4 mmol) and stirred at room 

temperature for 16 h under argon. The reaction mixture 

was cooled, and cold EtOAc (15 mL) was added. After 

stirring for 15 min, 0.5 N NaOH (15 mL) was added and 

® 

the reaction mixture was filtered through Celite . The 

20 organic phase was washed with cold 0.5 N NaOH (10 mL) , 
water, dried (Na2S0 4 ), filtered, and concentrated under 
reduced pressure. The resulting material was purified by 
reverse-phase HPLC using a gradient of 5-90% CH3CN in 
water. The appropriate fractions were combined and 

25 freeze- dried to provide an isomeric mixture of 4- [2- [ [2- 
1 3-f luoro-5- (3,4,5, 6 - 1 etrahydro-4-methoxy-pyran-4 - 
yl ) phenoxy ] ethyl] -N-methylaminoethyl ] - 4 -phenyloxazol - 5 - 
yl] -benzenesulf onamide and 4- [2- [ [2- [3-f luoro-5- (3 , 4, 5, 6- 
tetrahydro-4 -methoxy-pyran-4 -yl ) phenoxy ] ethyl ] -N- 

30 methyl ami no ethyl ] - 5 -phenyloxazol -4 -yl ] benzenesulf onamide 
as trif luoroacetate salts: -H NMR (CD 3 OI2/300 MHz ) 5 7.88 
(d, 2H, J = 8.7 Hz), 7.71 (dd, 2H, J = 8.7, 2.4 Hz), 7.57 
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(m, 2H), 7.42 (m, 3H) , 6.83 (m, 2H) , 6.65 (m, 1H) , 4.46 & 
4.38 (t, 2H J = 6.0 Hz), 3.79 - 3.62 (m, 8H) , 3.51 & 3.41 
(t, 2H, J = 6.6 Hz), 3.12,- 2.96 & 2.93 (s, 6H) , 1.88 (m, 
4H) . FABMS m/z = 610 (M+H) . KRMS calcd for C32K37N3O6FS 
5 610.2387, found 610.2373. 

Example 12 




10 

4 - [2 - [ [4- [3- [3 -Fluor o- 5- (3 , 4, 5, 6 - tetrahydro-4 - 
methoxypyran-4 -yl ) phenoxy ] -1- 
propynyl] phenyl] methyl] -4 -phenyl oxazol - 5 - 
yl ] benzene sulfonamide 

15 

Step 1. Preparation of 4 - [ r 2 - ( 4- iodoohenvl ) methvl 1 -4 - 
ohenvlpx»zol-5-vni?enzenggulfon^miglg , 

A mixture of 2-bromo-2 -[( 4 -aminosulf onyl ) phenyl ] -1- 
phenylethanone (Example 3, Step 1) (2.0 g, 5.65 mmol) and 

20 4-iodophenylacetic acid (1.8 g, 6.9 mmol) in 

dime thy lac et amide (6.0 mL ) was treated with potassium 
carbonate (0.57 g, 4.13 mmol) and 18-crown-6 (0.06 g) and 
stirred at room temperature for 4 h. The reaction 
mixture was diluted with cold water (50 mL) and extracted 

25 with ethyl acetate (3 x 30 mL) . The combined organic 
phases were washed with water (2 x 25 mL) , dried 
(Na2S04) , filtered, and concentrated under reduced 
pressure. The resulting material was purified by flash 
chromatography on silica gel, eluting with 40% EtOAc in 

30 hexane, to give the desired a-acy loxy ketone as an 

amorphous substance, which was used in the next reaction 
without further purification: i H NMR (CDC13/300 MHz) 5 
7.86 (m, 4H) , 7.63 (d, 2H, J = 8.4 Hz), 7.59 (m, 3K) , 
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7.41 (t, 2H, J = 7.8 Hz), 7.03 (d, 2H, J = 8.4 Hz), 6.89 
(s, 1H), 4.82 (s, 2H), 3.73 (q, 2H, J = 5.1 Hz). FA3MS 
m/z = 536 (M+H+) . HRMS : calcd for C22H19NO5SI 536.0029, 
found 53 6.0023. A mixture of this a-acyloxy ketone (2.2 
5 g, 4.1 nunol) , and ammonium acetate (1.3 g, 16.9 mmol) in 
acetic acid (15.0 mL) was heated at 100 °C under a 
nitrogen atmosphere for 2.5 h. The reaction mixture was 
concentrated in vacuo, and the residue was partitioned 
between water (50 mL) and EtOAc (50 mL) . The organic 
10 phase was washed with water (2 x30 mL) , dried (Na2SC>4) , 
filtered, and concentrated under reduced pressure. The 
resulting solid was triturated with methanol, cooled and 
filtered to give 1.1 g (52%) of 4-[[2-(4- 

iodopheny 1 ) methyl ] - 4 -pheny loxazol- 5 -yl ] benzenesulf onamide 
15 as a pale yellow powder: m.p. 198-201 °C . X H NMR 

(CDCI3/3OO MHz) 5 7.86 (d, 2H, J = 8.7 Hz), 7.7 (dd, 4H) , 
7.59 (m, 2H) , 7.41 (m, 3H) , 7.15 (d, 2H, J = 8.1 Hz), 
4.81 (s, 2H) , 4.16 (s, 2H) ; FABMS m/z = 517 (M+H+) ; HRMS 
calcd for C22K18N2O3S1I1 517.0083, found 517.0063. 

20 

Steo 2. Prepa ration of 3 -f luoro-5- ( 4-methoxv-3 , 4 , 5 , 6- 
tetrahvdro-2H-Dvran-4-vl ) Dhenvlpropvnvl ether. 

A mixture of propargyl bromide (0.9 g, 7.6 mmol, 80% 
in toluene) and 3 -f luoro-5- ( 4-methoxy-3 , 4 , 5 , 6-tetrahydro- 

2 5 2K-pyran-4-yl) phenol (Example 8, Step 4) (0.5 g, 2.2 

mmol) in dimethy lacetamide (5 mL) was stirred in the 
presence of K2CO3 (0..17 g, -1.2 mmol) and 18-crown-6 (0.02 
g) for 16 h at room temperature. After the removal of 
the solvent in vacuo, the residue was partitioned between 

3 0 EtOAc (30 mL) and water (30 mL) . The organic phase was 

washed with water, dried (Na2S04) , filtered, and 
concentrated. The residue was purified by flash column 
chromatography on silica gel, eluting with 25% EtOAc in 
hexane , to give 0.35 g (64%) of 3-f luoro-5- (4-methoxy- 
35 3,4,5, 6-tetrahydro-2K-pyran-4-yl) pheny Ipropynyl ether as 
a pale yellow viscous liquid, which solidified upon 
drying: m.p. 75-77 °C . *H NMR (CDCl 3 /300- MHz) 6 6.81 (d, 
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1H, J = 1.5 Hz), 6.75 (m, 1H) , 6.62 (m IK), 4.69 (d, 2H, 
J = 2.4 Hz), 3.82 (m, 4H) , 3.0 (s, 3H) , 2.55 (t, 1H, J = 
4.5 Hz), 2.1-1.8 (m, 4H) . FABMS m/z = 271 (M+Li). HRMS 
calcd for Ci 5 Hi 8 F0 3 Li 271.1322, found 271.1317. 

5 

gron V Preparation of 4 - [ 2 - [ [ 4 - [ 3 - f 3 - f luoro- 5 - ( 3 , 4 , 5 , 6 - 
fprr^hvdro-4-m^thoxvpvran>4-vl)Dhenoxv1 -1- 
rr nnvnvl 1 nhenvl 1 methvl 1 - 4 -phenvloxazol - 5 -vll benzene- 
sill fnnamide. 

10 A solution of 4- [ [2- ( 4 -iodophenyl ) methyl] -4- 

phenyloxazol-5-yl ] benzene-sulf onamide (Step 1) (0.5 g, 
0.97 mmol) and 3 -f luoro-5 - ( 4 -methoxy-3 , 4 , 5 , 6-tetrahydro- 
2H-pyran-4-yl) phenylpropynyl -ether (Step 2) (0.28 g, 1.1 
mmol) in dimethylf ormamide (2.00 mL) containing triethyl 

15 amine (0.16 mL, 1.14 mmol), was treated with PdCl2(PPh3)2 
(0.1 g) , and Cul (0.02 g) and stirred at room temperature 
for 4 h, under an argon atmosphere. The reaction mixture 
was partitioned between 5% citric acid (20 mL) and EtOAc 
(50 mL) . The organic phase was washed with 5% citric 

20 acid (2 x 15 mL) , water (2 x 15 mL) , dried (Na2SC>4) , 

filtered, and concentrated under reduced pressure. The 
resulting substance was purified by flash column 
chromatography on silica gel, eluting with 40% EtOAc in 
hexane, to afford 0.38 g (60%) of 4- [2- [ [ 4-- [3- [3-f luoro- 

25 5- (3 , 4 , 5 , 6-tetrahydro-4-methoxypyran-4-yl ) phenoxy ] -1- 
propynyl] phenyl] -methyl] -4 -phenyloxazol-5- 
yl] benzenesulf onamide as a pale yellow amorphous 
material: m.p. 86-100 °C . 1 H NMR (CDCl 3 /300 MHz) 8 7.85 
(d, 2H, J = 8.7 Hz), 7.65 (d, 2H, J = 8.7 Hz), 7.55 (m, 

30 1H) , 7.42-7.2 (m, 8H) , 6.82 (brs, 1H) , 6.75-6.6 (m, 2H) , 
4.91 (s, 2H) , 4.86 (s, 2H) , 4.21 (s, 2H) , 3.79 (m, 4H) , 
2.98 (s, 3K) , 2.1-1.85 (m, 4H) . FABMS m/z = 653 (M+H) . 
HRMS calcd for C35H34N2OSFS 653.2122, found 653.2133. 
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Example 13 




5 4- [2- [ [4- [3- [3-Fluoro-5- ( 3 , 4 , 5 , 6 - t etrahydro - 4 - 

hydroxypyran-4 -yl ) phenoxy ] -1-propynyl] - 
phenyl ] methyl ] - 4 -phenyl oxazol - 5 - 
y 1 ] benzene sul f on amide 

10 Step 1. Preparation of 3-f luoro-5- (4-hvdroxv-3 . 4 , 5 , 6- 
tetrahvdro-2H-Dvran-4-vl ) phenvlpropvnvl ether . 

To a solution of 3-f luoro-5- (4-hydroxy-3 , 4, 5, 6- 
tetrahydro-2H-pyran-4-yl ) -phenol [prepared as described 
in J. Med Chem. , 35, 2600-2609 (1992)] (0.8 g, 3.8 mmol) 

15 in dimethylacetamide (2.00 mL) , was added propargyl 

bromide (2.5 mL, 80% solution in toluene), K2CO3 (0.3 g, 
2.2 mmol), and 18-crown-6 (0.03 g) , and the resulting 
mixture was heated at 80 °C for 24 h under a nitrogen 
atmosphere. The reaction mixture was diluted with cold 

20 water (50 mL) and extracted with EtOAc (2 x 25 mL) . The 
organic extracts were combined, washed with water (2 x 20 
mL) , dried (Na2S04) , filtered, and concentrated under 
reduced pressure. The residual brown liquid was purified 
by flash column chromatography on silica gel, eluting 

25 with 60% EtOAc in hexane, to afford 0.5 g (53%) of 3- 
f luoro-5- ( 4 -hydroxy- 3 , 4,5, 6- t etrahydro- 2 H-pyran-4- 
yi ) phenylpropyny 1 ether, which crystallized from 
CH2Cl2/hexane as a light brown powder: m.p. 120-122 °C . 
l H NHR (CDCI3/3OO MHz) 5 6.9 (d, H, J = 1.5 Hz), 6.54 (c, 

30 IK, J = 9.9 Hz), 6.84 (d, IK, J = 9.9 Hz), 4.69 (d, 2H, J 
= 2.4 Hz), 3.88 (m, 4K) , 2.55 (t, IK, J = 2.4 Hz), 2.14 
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(m, 2H) , 1.66 (m, 2H) . FABMS m/z = 251 (M+H) . HEMS calcd 
for C14H16FO3 251.1083, found 251.1053. 

sr. en 2. Preparation of 4 - [ 2 - [ [ 4 - [ 3 - [ 3 - f luoro- 5 - ( 3 , 4 , 5 r 6 - 
r e r. rahvd ro - 4 -hvdroxvr>vr an- 4 -v 1 ) ohenoxv 1 - 1 - 
pronvnvl 1 ohenvl 1 methvl 1 -4-nhgnvloxazol-S-vi 1 benzene- 
snl f onamide. 

To a solution of 4- [ [2- ( 4 -iodophenyl) methyl] -4- 
phenyloxazol-5-yl] benzenesulf onamide (Example 12, Step 1) 
(0.35 g, 0.68 mmol) and 3 -f luoro-5- (4-hydroxy-3 , 4 , 5 , 6- 
tetra-hydro-2H-pyran-4-yl)phenylpropynyl ether (Step 1) 
(0.185 g, 0.7 8 mmol) in dimethylf ormamide (2.0 mL) 
containing triethylamine (0.15 mL, 1.1 mmol), 
PdCl 2 (PPh3) 2 9) and CuI (0.02 g) were added, and 

the resulting mixture was stirred at room temperature for 
3 h, under, an argon atmosphere. The reaction mixture was 
partitioned between 5% citric acid (20 mL) and EtOAc (50 
mL) . The organic phase was washed with 5% citric acid (2 
x 15 mL) , water (2 x 15 mL) , dried (Na 2 S0 4 ) , filtered, 
and concentrated under reduced pressure. The resulting 
substance was purified by flash column chromatography on 
silica gel, eluting with 60% EtOAc in hexane, to afford 
0.25 g (47%) of 4- [2- [ [4- [3 - [3-f luoro-5- (3 , 4 , 5 , 6- 
tetrahydro-4-hydroxypyran-4 -yl ) -phenoxy] - 1- 
propynyl ] phenyl ] methyl ] -4 -pheny loxazol-5 - 
yl] benzenesulf onamide as a pale yellow amorphous 
material: X H NMR (CDCl 3 /300 MHz) 6 7.85 (d, 2K, J = 8.4 
Hz), 7.66 (d, 2h\ J = 8.4 Hz), 7.58 (m, 2H) , 7.44 - 7.33 
(m, 7H), 6.95 (br, 1H) , 6.82 (d, 1H, J = 10 Hz), 6.64 (d, 
1H, J =10 Hz), 4.91 (s, 2H) , 4.83 (s, 2H) , 4.21 (s, 2H) , 
3.88 (m, 4H) , 2.15 (m, 2H) , 1.6 (m, 2H) . FABMS m/z = 639 
(M+H). KRMS calcd for C3gH3 2 N 2 F06S 639.1965, found 
639.1954. 
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Example 



14 




O 



10 



15 



20 



25 



4- t2- [ [3-Fluoro-S- (3, 4, 5, 6 - 1 et rahydro - 4 - 
me t hoxypyran- 4 -y 1 ) phenoxy ] methyl ] - 4 - ( 4 - 
f luor ophenyl ) oxazol - 5 -y 1 ] benzenesul f onamide 

Step 1. Preparation of 2- [ f 4 -Aminosulfonvl ) phenyl 1 -1- (p- 

f luorophenvi ) -eth^nQne , 

Neat 2- (phenyl) -1- (p-f luorophenyl) ethanone (6.10 g, 
28.54 mmol) was cooled to -78 °C in a dry ice methanol 
bath. Chlorosulf onic acid (15.0 mL) was added, and the 
solution was warmed to room temperature over 1 h. The 
solution was stirred for 2 h and poured directly into ice 
(500 mL in 1000 mL Erlenmeyer flask) . The resulting 
heterogeneous aqueous solution was extracted with ethyl 
acetate (2 x 300 mL) . The ethyl acetate layers were 
.combined, extracted with water (1 x 100 mL) and mixed 
with ammonium hydroxide solution (50 mL) for 1 h. The 
ethyl acetate was collected, extracted with IN HCl (2 x 
200 mL) , brine (1 x 200 mL) , and dried over sodium 
sulfate. The solvent was removed to a volume of 50 mL and 
crystals formed. The crystals were kept at room 
temperature for 4 h and collected by vacuum filtration to 
give 3.1 g (37%) of 2 - [ { 4 -aminosulfonvl ) phenyl ] -1- (p- 
f luoro-phenyl) ethanone : m.p. 198-204 °C. 1 H NMR 
(CD 3 OD/300 MHz) 8 4.46 (s, 2H) , 7.23 (t, 2K, J = 8.8 Hz), 
7.43 (d, 2H, J .= 8.5 Hz), 7.85 (d, 2H, J = 8.5 Hz), 8.10- . 
8.20 (m, 2H) . FABMS m/z = 294 (M+H + ). KRMS calcd for 
C14H13FNO3S 294.0600. Found 294.0583. 
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sr.ep 2. Preparation of 2 - f f 4 -^minosul f onvl ) phenyl 1 -2 - 
bromo-1- (p-f luoro -phenvl) er.hanone . 

To a solution of 2- [ (4 -aminosulfonyl) phenyl] -1- (p- 
fluorophenyl) ethanone (Step 1) (2.93 g, 10.00 mmol) in 
5 acetic acid (25 xnL) at room temperature was added 33% 
K3r in acetic acid (5.0 mL) , followed by bromine (1.59 g, 
10.00 mmol), and the solution was stirred at room 
temperature for 1 h. The acetic acid was removed at 
reduced pressure, and the resulting yellow liquid was 

10 poured into ethyl acetate (100 mL) . This solution was 
washed with saturated sodium bicarbonate (2 x 100 mL) , 
followed by brine (100 mL) . The ethyl acetate layer was 
dried over anhydrous sodium sulfate, filtered, and the 
solvent was removed at reduced pressure to give 3.21 g 

15 (86%) of 2- [ (4 -aminosulfonyl) phenyl] -2 -bromo-1- (p- 

fluorophenyl) ethanone as a gummy foam: X H NMR (CDCI3/300 
MHz) 5 5.05 (bs, 2H) , 6.30 (s, 1H) , 7.16 (t, 2H, J = 8.6 
Hz), 7.67 (d, 2H, J = 8.5 Hz), 7.92 (d, 2H, J = 8.5 Hz), 
8.02-8.07 (m, 2H) . FABMS m/z = 389 (M+NH3 + ) - HRMS calcd 

20 for Ci 4 Hi2BrFN0 3 S 371.9705. Found 371.9721. 

Stgo 3. Preparation of 4- T2- [ f3-f luoro-5- (3 , 4 , 5 , $- 

t^Cr^hvdrQ-4-mgthQ^vpvr^n-4-vl)ph^nQXv1p\ethvX1 (4- 
f luoroohenvl ) oxazol -5 -vl 1 benzenesul f onamide , 

25 A mixture of 2- [ ( 4 -aminosulfonyl ) phenyl] -2-bromo-l- 

(p-f luorophenyl ) -ethanone (Step 2) (513 mg, 1.37 mmol) 
and the sodium salt of 3-f luoro-5- (4-methoxy-3 , 4, 5, 6- 
tetrahydro-2K-pyran-4 -yl ) phenoxyacetic acid (Example 10 , 
Step 2) (419 mg, 1.3 7 mmol) were combined in 

30 dimethylf ormamide (3.0 mL) and stirred at room 

temperature for 1 h. The solvent was removed at reduced 
pressure, and the residue taken up in ethyl acetate (20 
mL) . This solution was washed with saturated aqueous 
sodium chloride (2 x 10 mL) , saturated sodium bicarbonate 

35 (2 x 20 mL) , and aqueous sodium chloride A2 x 10 mL) . 

The ethyl acetate solution was dried over sodium sulfate, 
and the solvent was removed at reduced pressure. The 
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resulting residue was purified by flash column 
chromatography on silica gel to give 419 rrtg (62%) of the 
desired a-acyloxyketone as a white foam: m.p. 78-81. °C. 
*H NMR (CDCl 3 /300 MHz ) 5 1.91-1.98 (m, 4K) , 2.96 ( s, 
5 3H) , 3.80-3.83 (m, 4H) , 4.83 (ab, 2H, J ab =16.7 Hz, AV 
= 18.4 Hz), 4.93 (bs, 2H) , 6.59 (dt, 1H, J = 10.0 Hz, J = 
2.2 Hz), 6.98 (s, 1H) , 7.13 (m, 2H) , 7.59 (d, 2H, J = 8.5 
Hz), 7.89-8.00 (m, 4H) . FAB MS m/z = 582 (M+Li + ). HRMS 
calcd for C 2 8H28F2N0 8 S 576.1504. Found 576.1507. This 

10 benzoin ester (180 mg, 0.31 mmol) and ammonium acetate 

(180 mg, 2.5 mmol) was heated at reflux in acetic acid (5 
mL) for 30 min, and the solvent was removed at reduced 
pressure. The resulting residue was purified by flash, 
column chromatography on silica gel to give 65 mg (37%) 

15 of 4- [2- [ [3-fluoro-5- (3 , 4, 5, 6-tetrahydro-4-methoxypyran- 
4 -y 1 ) phenoxy ] methyl ] - 4 - ( 4 - f luoro -phenyl ) oxazol - 5 - 
yl]benzenesulfonamide as a white foam: m.p. 70-72 °C . 1 H 
NMR (CDCI3/3OO MHz) 6 1.85-2.01 (m, 4H) , 2.98 (s, 3H) , 
3.80-3.83 (m, 4H) , 4.82 (bs, 2H) , 5.22 (s, 2H) , 6.70-6.80 

20 (m, 2H) , 6.92 (m, 1H) , 7.04-7.18 (m, 2H) , 7.58-7.64 (m, 
2H) , 7.74 (d, 2H, J = 8.7 Hz), 9.92 (d, 2H, J = 8.7 Hz). 
FA3MS: m/z = 563 (M+Li). HRMS calcd for C28H27F2N 2 0 6 S 
557.1558. Found 557.1538. 
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Example 15 





F 



O 



10 



• 15 



20 



25 



4 - [2- [4 - [ [3 -Fluor o -5- (3,4,5, 6 - t e t rahydr o - 4 - 
methoxypyran-4 -yl ) phenoxy] methyl ] phenylme thy 1 ] - 4 - 
pheny loxazol - 5 -yl ] benzene sulfonamide 

Sten 1. Preparation of methvl 4- [ 3 -f luoro-5- (4-methoxv- 
3.4.5. 6 - tetrahvdro-2H-pvran- 4 -vl ) phenoxvmethvl 1 benzoate . 

A mixture of 3-f luoro-5- (4-methoxy-3 , 4, 5 , 6- 
tetrahydro-2H-pyran-4-yl ) phenol (Example 8, Step 4) (1.5 
g, 6.6 mmol), methyl 4 - (bromomethyl ) benzoate (1.7 g, 7.4 
mmol) , K2CO3 (0.6 g, 4.3 mmol), 18-crown-6 (0.05 g) and 
KI (0.05 g) in dimethylacetamide (5.00 mL) was stirred at 
room temperature for 16 h, and at. 80 °C for 2 h. The 
reaction mixture was poured into cold water (100 mL) and 
extracted with EtOAc (2 x 2 5 mL) . The combined organic 
extracts were washed with water (2 x 25 mL) , dried 
(Na2S04), filtered, and concentrated under reduced 
pressure. The resulting residue was purified by flash 
column chromatography on silica gel, eluting with 20% 
EtOAc in hexane, to furnish 2.2 g (88%) of methyl 4- [3- 
f luoro-5- (4-methoxy-3 ,4,5, 6- tetrahydro-2H-pyran-4- 
yDphenoxymethyl] benzoate as a white solid: m.p. 88-89 
°C. l K NMR (CDCI3 / 300 MHz) 8 8.07 (d, 2K, J = 7.8 Hz), 
7.5 (d, 2H, J = 7.8 Hz), 6.81 (s, IK) , 6.72 (d, 1H, J = 
9.9 Hz), 6.6 (d, IK, J = 9.9 Hz), 5.12 (s, 2K)\ 3.93 (s, 
3K) , 3.82 (m,' 4H) , 2.97 (s, 3H) , 1.92 (m, 4K) . FA3MS m/z 
3 75 (M+K) . - 
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.qr.gp 2. Prenarar.ion of 4 - [ 3 - f 1 iioro- 5 - ( 4 -metho*v-3 , 4 , 5 , £ - 
f pr.rahvdro - 2H-pvran - 4 - vl ) ph pnowmethvl 1 beri7oic acid , 
A solution of methyl 4- [3-f luoro-5- (4-methoxy- 
3,4,5, 6-tetrahydro-2H-pyran-4-yl)phenoxymethyl] benzoate 
5 (Step 1) (1-9 g, 5.1 mmol) in THF (5.0 mL) was treated 
with methanolic 1M LiOH (8.0 mL) and stirred at room 
temperature for 2 h. The reaction mixture was acidified 
with 5% citric acid and extracted with EtOAc (2 x 25 mL) . 
The organic extracts were combined and washed with water 

10 (2 x 25 mL) , dried (Na2S04) , filtered, and concentrated 
to give the corresponding acid (1.7 g, 93%) as a white 
powder. Crystallization from EtOAc/hexane provided an 
analytically pure sample of 4- [3-f luoro-5- (4-methoxy- 
3,4,5, 6*tetrahydro-2H-pyran-4-yl )phenoxymethyl] benzoic 

15 acid: m.p. 184-186 °C . 1 H NMR (CDCI3/3OO MHz) 5 8.14 (d, 
2H, J = 8.4 Hz), 7.54 (d, 2H, J = 8.4 Hz), 6.82 (s, 1H) , 
6.75 (m, 1H) , 6.62 (m, 1H) , 5.14 (s, 2H) , 3.83 (m, 4H) , 
2.98 (s, 3H), 1.93 (m 4H) . FABMS m/z = 360 (M + ) . HRMS 
calcd for C20H21FO5 360.1373, found 360.1372. 

20 

Step 3. Preparation of 4- \2- [ 4- [ [ 3 -f luoro-5- (3 , 4 , 5 , 6- 

tetrahvdro-4-m^choxvpvr^n-4- 

vl ) phenoxvl methyl! ohenvlmethvl 1 -4 -phenvloxazol- 5- 
vl 1 benzenesulf onamide . 
25 A solution of 4- [3-fluoro-5- (4-methoxy-3 , 4, 5, 6- 

tetrahydro-2H-pyran- 4 -y 1 ) phenoxymethyl ] benzoic acid (Step 
2) (0.6 g, 1.67 mmol) and 2 -bromo-2 - [ ( 4 - 

aminosulfonyl) phenyl] -i-phenyl-ethanone (0.5 g, 1.4 mmol) 
in dimethylacetamide (3.00 mL) was treated with K2CO3 

30 (0.17 g, 1.23 mmol) and 18-crown-6 (0.02 g) , and the 

resulting mixture was stirred at room temperature for 2.5 
h. The reaction mixture was poured into cold water (50 
mL) and extracted with EtOAc J3 x 25 mL) . The organic 
extracts were combined and washed with water (2 x 25 mL) , 

35 dried (Na^SO*), f iltered and concentrated, under 'reduced 
pressure to afford 0.9 g of the desired, benzoin ester as 
an amorphous substance which was used in the next step 
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without further purification: FABMS m/z = 634 (M+H) . HRMS 
calcd for C34H33FNSO8 634.1911, found 634.1939. This 
benzoin ester (0.8 g, 1.3 mmol) was dissolved in glacial 
acetic acid (8.0 mL) , ammonium acetate (0.5 g, 6.5 mmol) 
5 was -added, and the resulting mixture was heated at 100 °C 
under a nitrogen atmosphere for 3 h. After the removal 
of the solvent in vacuo, the residue was partitioned 
between water (50 mL) and EtOAc (30 mL) . The organic 
phase was washed with water (2 x 25 mL) , dried (Na2S04), 

10 filtered, and concentrated under reduced pressure. The 
resulting material was purified by flash column 
chromatography on silica gel, eluting with 40% EtOAc in 
hexane, to provide 0.45 g (58%) of 4- [2- [4- [ [3-f luoro-5- 
(3,4,5, 6-tetrahydro-4-methoxypyran-4- 

15 yl ) phenoxy] methyl] phenylmethyl] -4-phenyloxazol-5- 

yl] benzenesulf onamide as a white amorphous material: m.p. 
93-99 °C. !H NMR (CDCl 3 /300 MHz) 5 8.19 (d, 2H, J = 8.4 
Hz), 7.92 (d, 2H, J = 8.1 Hz), 7.82 (d, 2H, J = 8.7 Hz), 
7.68 (m, 2H) , 7.57 (d, 2H, J = 8.1 Hz), 7.45 (m, 3H) , 

20 6.84 (s, 1H) , 6.73 (d, 1H, J = 9.9. Hz), 6.64 (d, lh, J = 
9.9 Hz), 5.14 (s, 2H) , 4.84 (s, 2H) , 3.83 (m, 4H) , 2.99 
(s, 3H) , 1.97 (m, 4H) ; FA3MS m/z = 615 (M+H) . HRMS calcd 
for C3 4 H3 2 FN2S0 6 615.1965, found 615.1937. 
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Example 



16 



O 



,S 




o 



10 



15 



20 



25 



4- [5- [ [3-Fluoro-5- (3/4,5, 6-tetrahydro-4- 
methoxypyran-4 -yl ) phenoxy] methyl ] -3- 
phenyl isoxazol - 4 -yl ] benzene sulfonamide 

A solution of 4- [ 5-methyl-3 -phenylisoxazol-4- 
yl] benzenesulf onamide (1.0 g, 3.2 mxnol) and N, N, N' , N'- 
tetramethylethylenediamine (1.12 g, 9.6 mmol) in 
tetrahydrofuran (100 mL) was cooled to -78 °C . 
Butyllithium (6 mL, 1.6 M, 9.6 mmol) was then added to 
this solution. After 30 min, hexachloroethane (2.27 g, 
9.6 mmol) was added to the reaction mixture, the reaction 
mixture was warmed to -3 0 °C, and then quenched with 
dilute hydrochloric acid. The reaction mixture was 
extracted with ethyl acetate (100 mL) , washed with brine, 
dried and concentrated to afford a 1:1 mixture of the 
desired 5-chloromethyl isoxazole product and the starting 
material as an inseparable mixture, which was carried to 
the next stage without further purification. The crude 
5-chloromethyl isoxazole (0.25 g, 0.718 mmol) was added, 
to a solution of 3 - f luoro-5- ( 4-methoxy-3 , 4 , 5 , 6- 
tetrahydro-2H-pyran- 4 -yl) phenol (Example 8, Step 4) 
(0.3 24 g) in dioxane (5 mL) and aqueous sodium hydroxide 
(IN, 2.86 mL) , and the reaction mixture was stirred for 3 
days at room temperature. The reaction mixture was 
diluted with water (20 mL) and extracted^with ethyl 
acetate (2 x 20 mL) . The organic layers were combined 
and washed with water and brine, dried,' filtered, and 
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concentrated. The resulting residue was purified by flash 
column chromatography on silica gel, eluting with 1:2 
ethyl acetate in hexane, to give 0.130 g (67%) of 4-[5- 
[ [3-f luoro-5- (3,4,5, 6-tetrahydro-4-methoxypyran-4-yl ) - 
phenoxy] -methyl] -3 -phenylisoxazol-4-yl] benzenesulf onamide 
as a crystalline solid: l K NMR (CDCl 3 /300 MHz) 6 7.93 (d, 
2H, J = 8.5 Hz), 7.42-7.36 (m, 7H) , 6.78-6.54 (m, 3H) , 
5.15 (s, 2H) , 3.79-3.82 (m, 4H) , 2.99 (s, 3H) , 1.88-1.86 
(m, 4H) . FABMS m/z = 545 (M+Li ) . HRMS calcd for 
C28H27N 2 FO$S 538.1652. Found 539.1652 (M+H) . 

Example 17 




4-[2-[[[3-(3,4/5,6 - Te t r ahydro - 4 -met hoxypyr an - 4 - 
yl ) phenylmethyl ] oxy] methyl ] - 4 -phenyl oxazo 1 - 5 - 
yl ] benzenesulf onamide 

•Steo 1. Preparation of m ethvl 3-f(4- 
methoxv) tetrahvdropvra n-4-vl 1 Dhenvl-methoxvacgtate . 

A solution of methyl glycolate (0.35 g, 3.9 mmol) in 
5 mL of anhydrous DMF was added to a suspension of sodium 
hydride (0.11 g, 4.6 mmol) in 5 mL of anhydrous DMF at 5 
°C , and the reaction mixture was stirred for 40 minutes 
at 5 °C. A solution of 3- [ (4-methoxy) tetrahydropyran-4- 
yl] -a-bromotoluene (1 g, 3.9 mmol) in 10 mL of anhydrous 
DMF was added to the cold methyl glycolate solution while 
maintaining the temperature at 5 °C. The mixture was 
stirred for 2 h at 5 °C, then for 18 h at .room 
temperature. The mixture was quenched with water (100 mL) 
and the aqueous solution was extracted with ethyl acetate 
(2 x 100 mL) . The combined organic extracts were washed 
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with saturated brine (1 x 100 mL) , dried over magnesium 
sulfate, filtered and concentrated. The concentrated 
residue was purified by flash column chromatography on 
silica gel, eluting with 25% ethyl acetate in hexane, to 
5 give 0.57 g (50%) of methyl 3- [ (4-methoxy ) - 

tetrahydropyran-4-yl]phenylmethoxyacetate as a clear oil: 
HRMS calcd for C16H22O5 295.1545. Found 295.1502. 

Steo 2. Preparation of 3 - f (4-methoxv) -tetrahvdropvran-4- 

10 Vllphenvlmgthpxv-acgtic acliL.' 

A solution of methyl 3 -[( 4-methoxy ) -tetrahydropyran- 
4-yl]phenylmethoxy-acetate (Step 1) (0.5 g, 1.7 ratio 1) and 
LiOH (0.18 g, 4.25 mmol) in 10% water and methanol (5 mL) 
was stirred for 6 h at room temperature. The solvents 

15 were removed at reduced pressure, and the concentrated 
residue was partitioned between ethyl acetate (100 mL) 
and' 1 N HCl (30 mL) . The organic layer was separated and 
washed with saturated brine (1 x 100 mL) , dried over 
magnesium sulfate, filtered and concentrated. The 

20 concentrated residue was vacuum dried to give 0.46 g 
(97%) of 3- ( (4-methoxy ) -tetrahydropyran-4-yl ] phenyl- 
methoxyacetic acid as a yellow solid: HRMS calcd for 
C15H20O5 280.1311. Found 280.1304. 

25 Steo 3. Preparation of 4- f 2- [ f T3- (3 , 4 , 5 , 6-tetrahvdro-4- 
methoxvpvran-4-v l) phenvlmethvl 1 oxv 1 methvl 1 -4- 
Dhenvloxazol - 5 -vl 1 benz enesu 1 f onamide . 

An aqueous solution of 2.5 N NaOH (1.2 mL, 2.7 mmol) 
was added to 3 -[ (4-methoxy ) tetrahydropyran-4- 

30 yl]phenylmethoxyacetic acid (0.76 g, 2.7 mmol) in ethanol 
(10 mL) , and the mixture was stirred for 15 min at room 
temperature. The solvents were removed at reduced 
pressure. Several mL of absolute ethanol were added to 
this concentrated .residue , and the mixture was again 

3 5 concentrated at reduced pressure. This procedure was 
repeated three times until a white solid formed, which 
was dried under high vacuum. The resulting carboxylic 
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acid sodium salt was suspended in 4 mL of anhydrous DMF. 
A solution of 2-bromo-2- [ (4-amino-sulfonyl) phenyl] -1- 
phenyl-ethanone (1.1 g, 2.7 mmol) in 4 mL of DMF was 
added at room temperature. The reaction mixture was 
5 stirred for 18 h at room temperature, and the DMF was 

removed at reduced pressure. Ethyl acetate (100 mL) was 
added to- this concentrated residue, and this mixture was 
filtered. The filtrate was concentrated and dried to 
give the desired crude a-acyloxy ketone. Acetic acid (5 

10 mL) and ammonium acetate (0.8 g, 10 mmol) were added to 

this concentrated residue, and this mixture was heated at 
100 °C for 3 h. The reaction mixture was cooled to room 
temperature, and the excess acetic acid was removed under 
vacuum. The resulting residue was partitioned between 

15 water (100 mL) and ethyl acetate (100 mL) . The organic 

layer was separated, washed with saturated aqueous sodium 
bicarbonate (2 x 100 mL) , saturated brine (1 x 100 mL) , 
dried over magnesium sulfate, filtered and concentrated. 
The concentrated residue was purified by flash column 

20 chromatography on silica gel, eluting with 20% to 45% 
ethyl acetate in hexane, to give 0.19 g (13%) of 4- [2- 
[ [ [3- (3 , 4 , 5 , 6-tetrahydro-4-methoxypyran-4- 
yl) phenylmethyl] oxy] methyl ] -4-phenyloxazol-5- 
yl] benzenesulf onamide as a white solid: m.p. 62.1-71.2 



25 °C. *H NMR (CDCl 3 /300 MHz) 6 1.91-1.95 (m, 4H) , 2.94 (s, 
3H) , 3.75-3.88 (m, 4H) , 4.73 (s, 2H) , 4.74 (s, 2H) , 4.92 
(s, 2H), 7.30-7.44 (m, 7K) , 7.60-7.63 (m, 2H) , 7.73-7.76 
(m, 2H) , 7.89-7.92 ( m, 2H) . KRMS calcd for C29H30N2O6S 
535.1903. Found 535.1865. 



30 
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4-[2-[[[3-(3,4,5,6 - Te t r ahydr o - 4 -methoxypyran-4 - 
yl ) phenylmethyl ] thio] methyl ] - 4 -pheny loxazol - 5 - 
yl ] benzene sulfonamide 

5 

Step 1, Preparation of Methvl 3- f ( 4-methoxv) - 
tetrahvdropvran-4-vll phenvl-methvlthioacetate , 

A solution of .3- [ (4-methoxy) tetrahydropyran-4-yl ] -a- 
bromotoluene (1.0 g, 3.87 mmol) in 10 mL of anhydrous THF 

10 was cooled to 5 °C . A solution of methyl thioglycolate 
(0.41 g, 3.87 mmol) and DBU (0.59 g, 3.87 mmol) in 10 mL 
of THF was added while maintaining the temperature at 5 
°C . The reaction mixture was stirred for 2 h at room 
temperature. The reaction mixture was diluted with 250 

15 mL of ethyl acetate, and the organic layer was washed 
with 1 N HCl (2 x 100 mL) , saturated sodium bicarbonate 
(1 x 100 mL) , ..brine (1 x 100 mL) , dried over magnesium 
sulfate, filtered and concentrated. The concentrated 
residue was purified by flash column chromatography on 

20 silica gel, eluting with 40% ethyl acetate in hexane, to 
give 0.87 g (72%) of methyl 3 - [ (4-methoxy ) - 
tetrahydropyran-4-yl] phenyl -methyl thioacetate as a clear 
Oil: X H NMR (CDCl 3 /300 MHz ) 5 1.94-2.09 (m, 
4H), 2.97 (s, 3H) , 3.08 (s, 2H) , 3.73 (s, 3H) , 3.77-3.92 

25 " (m, 6H) , 7.26-7.36 (m, 4H) . HRMS calcd for C16H22O4S 
311.1317. Found 311.1271. 

Step 2. Preparation of 3 - r ( 4 -methox v) -tetrahvdropvran-4- 
vllohenvlmethvl-thioacetic acid. 
30 A solution of methyl 3 -[( 4-methoxy ) -tetrahydropy ran - 

4-yl]phenylmethyl-thioacetate (Step 1) (0.8 g, 2.58 mmol) 
and LiOH (0.27 g, 6.44 mmol) in 10% water and methanol 
(10 mL) was stirred for 18 h at room temperature. The 
solvents were removed at reduced pressure, and the 
_35 concentrated residue was partitioned between ethyl 

acetate (200 mL) and 1 N HCl (100 mL) . .The organic layer 
was separated and washed with saturated brine (1 x 100 
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mL) , dried over magnesium sulfate, filtered and 
concentrated. The concentrated residue was vacuum dried 
to give 0.75 g (98%) of 3- [ (4-methoxy) -tetrahydropyran-4 - 
yl ] phenyl-methylthioacetic acid as a clear oil: 1 H NMR 
5 (CDCl 3 /300 MHz) 5 1.94-2.10 (m, 4H) , 2.11 (s, 1H) , 2.98 
(s, 3H) , 3.10 (s, 2H) , 3.81-3.91 (m, 6H) , 7.28-7.38 (m, 
4H) . HRMS calcd for C15H20O4S 297.1151. Found 297.1140. 

Step 3. Preparation of 4- [ 2- f r f3- (3 , 4 , 5 . 6-tetrahvdro-4- 

10 methoxvpvran-4 -vl ) phenvlmethvl 1 thiolmethvll -4- 
phgnvlc?x»z9l-5-vni?gn2enggulfongLmi,(j[g T 

An aqueous solution of 2.5 N NaOH (0.97 mL, 2.43 
mmol) was added to a solution of 3 -[ (4-methoxy ) - 
tetrahydropyran-4-yl]phenylmethylthioacetic acid (Step 2) 

15 (0.72 g, 2.43 mmol) in ethanol (10 mL) , and the mixture 

was stirred for 15 min at room temperature. The solvents 
were removed at reduced pressure. Several mL of absolute 
ethanol were added to this concentrated residue, and the 
mixture was again concentrated at reduced pressure. This 

20 procedure was repeated three times until a white solid 

formed, which was dried under high vacuum. The resulting 
carboxylic acid sodium salt was suspended in 10 mL of 
anhydrous DMF. A solution of 2-bromo-2- [ ( 4- 
aminosulfonyl) phenyl] -1-phenylethanone (Example 8, Step 

25 1) (0.86 g, 2.43 mmol) in 8 mL of DMF was added at room 

temperature. The reaction mixture was stirred for 1 h at 
room temperature, and the DMF was removed at reduced 
pressure. Ethyl acetate (100 mL) was added to this 
concentrated residue, and this mixture was filtered. The 

30 filtrate was concentrated and dried to give the desired 
crude a-acyloxy ketone. Acetic acid (5 mL) and ammonium 
acetate (0.8 g, 10 mmol) were added to this concentrated 
residue, and the mixture was heated at 100 °C for 2 h. 
The mixture was cooled to room temperature, and the 

3 5 excess acetic acid was removed under vacuum. The 

resulting residue was partitioned between water (100 mL) 
and ethyl acetate (250 mL) . The organic layer was 
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separated, washed with saturated aqueous sodium 
bicarbonate (2. x 100 mL) , saturated brine (1 x 100 mL) , 
dried over magnesium sulfate, filtered and concentrated. 
The concentrated residue was purified by flash column 
chromatography on silica gel, eluting with 40% ethyl 
acetate in hexane, to give 0.28 g (21%) of 4- [2- [[[3- 
(3,4,5, 6- tetrahydro-4-methoxypyran-4- 
y 1 ) pheny lme thy 1 ] thio ] methyl ] - 4 -phenyl -oxazol - 5 - 
yl] benzenesulf onamide as a white solid: m.p. 77.2-81.7 
°C. X H NMR (CDCl 3 /300 MHz ) 8 1.80-1.94 (m, 4H) , 2.93 (s, 
3H) , 3.76-3.86 (m, 6H) , 3.90 (s, 2H), 4.96 (s, 2H) , 7.24 
7.32 (m, 3H) , 7.41-7.44 (m, 4H) , 7.61-7.64 (m, 2H) , 7.71 
(bd, 2H, J = 8.40 Hz), 7.91' (bd, 2H, J = 8.40 Hz). HRMS 
calcd for C29H30N2O5S2 551.1674. Found 551.1668. 



Example 19 





4-[2-[[[3-<3,4,5, 6-Tetrahydro-4-methoxypyran-4- 
yl ) phenylmethyl ] thio } ethyl ] - 4 -phenyl oxazol - 5 - 
yl ] benzenesulf onamide 

Step 1. Preparation of merhvl 3~rf(4- 
methoxv) t etrahvdropvran-4-vll phenvl - 
me thvl thiol propionate . 

A solution of 3- [ (4-methoxy) tetrahydropyran-4-yl] -a 
bromotoluene (1.0 g, 3.87 mmol) in 10 mL of anhydrous THE 
was cooled to 5 °C . A solution of methyl 3- 
mercaptopropionate (0.46 g, 3.87 mmol) and DBU (0.59 g, 
3.87 mmol) in 10 mL of TKF was added while maintaining 
the temperature at 5 °C. The reaction mixture was 
stirred for 1 h at 5 °C and for 18 h at room temperature. 
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The reaction mixture was diluted with 200 mL of ethyl 
acetate, and this solution was washed with 1 N HCl (1 x 
100 mL) , saturated sodium bicarbonate (1 x 100 mL) , brine 
(1 x 100 mL) , dried over magnesium sulfate, filtered and 
5 concentrated. .The concentrated residue was purified by 
flash column chromatography on silica gel, eluting with 
20% ethyl acetate in hexane, to give 0.94 g (75%) of 
methyl 3 - [ [ (4-methoxy ) -tetrahydro-pyran-4- 
yl]phenylmethylthio] propionate as a pink oil: X H NMR 
10 (CDCl 3 /300 MHz) 5 1.93-2.09 (m, 4H) , 2.54 <t, 2H, J = 7.4 
Hz), 2.68 (t, 2H, J = 7.5 Hz), 2.97 (s, 3H) , 3.68 (s, 
3H) , 3.75 (s, 2H), 3.80-3.92 (m, 4H) , 7.23-7.36 (m, 4H) . 
HRMS calcd for C17H24O4S 325.1474. Found 325.1494. 

15 Step 2. Preparation of 3 - [ f ( 4-methoxv) tetrahvdropvran-4- 
vjj pji^nvlmeChv^-ChiQlpirQPiQnic ecifl. 

A solution of methyl 3 -[[( 4-methoxy ) tetrahydropyran- 
4-yl]phenyl-methyl-thio]propionate (Step 1) (0.91 g, 2.8 
mmol) and LiOH (0.29 g, 7.01 mmol) in 10% water and 

20 methanol (10 mL) was stirred for 18 h at room 

temperature. The solvents were removed at reduced 
pressure, and the concentrated residue was partitioned 
between ethyl acetate (200 mL) and 1 N HCl (100 mL) . The 
organic layer was separated and washed with saturated 

25 brine (1 x 100 mL) , dried over magnesium sulfate, 

filtered and concentrated. The concentrated residue was 
vacuum .dried to give 0.9gof3-[[(4- 

methoxy ) tetrahydropyran-4-yl ] phenylmethyl-thio] propionic 
acid as a clear, colorless oil: HRMS calcd for C16H22O4S 
30 310.1239, found 310.1241. 

Step 3. Prep aration of 4 - f 2 - f 2 - f [ 5 - ( 3 . 4 . 5 . 6-tetrahvdro-4 - 
methoxvrvv/ran-4-vl ) phenvl -methvll thiol Pthvll - 4- 
ohenv loxazol-5 -vl 1 benzenesul f onamide . 
3 5 An aqueous solution of 2.5 N NaOH (1.03 mL, 2.6 

mmol) was added to a solution of 3 - [ [ (4- 
methoxy ) tetrahydropyran-4 -yl ] phenylmethylthio] propionic 
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acid (0.8 g, 2.6 mmol) in ethanol (10 mL) , and the 
mixture was stirred for 15 min at room temperature. The 
solvents were removed at reduced pressure. Several mL of 
absolute ethanol were added to the concentrated residue, 
5 and the mixture was again concentrated at reduced 

pressure. This procedure was repeated three times until 
a white solid formed, which was dried under high vacuum. 
The resulting carboxylic acid sodium salt was suspended 
in 10 mL of anhydrous DMF and combined with a solution of 

10 2-bromo-2- [ (4-aminosulf onyl) phenyl] -1-phenylethanone 

(Example 8, Step 1) (0.91 g, 2.6 mmol) in 10 mL of DMF. 
The resulting mixture was stirred for 18 h at room 
temperature, and the DMF was removed at reduced pressure. 
Ethyl acetate (100 mL) was added to this concentrated 

15 residue, and this mixture was filtered. The filtrate was 
concentrated and dried to give the desired crude a- 
acyloxy ketone. Acetic acid (5 mL) and ammonium acetate 
(0.8 g, 10 mmol) were added to this concentrated residue, 
and this mixture was heated at 100 °C for 2 h. The 

20 reaction mixture was cooled to room temperature, and the 
excess acetic acid was removed under vacuum. The 
resulting residue was partitioned between water (100 mL) 
and ethyl acetate (250 mL) . The organic layer was 
separated, washed with saturated aqueous sodium 

25 bicarbonate (2 x 100 mL) , saturated brine (1 x 100 mL) , 
dried over magnesium sulfate, filtered and concentrated. 
The concentrated residue was purified by flash column 
chromatography on silica gel, eluting with 40% to 45% 
ethyl acetate in hexane, to give 0.06 g (4%) of 4- [2- [2- 

30 [ [5- (3,4,5, 6-tetrahydro-4-methoxypyran-4-yl)phenyl- 

methyl] thio] ethyl ] -4 -phenyloxazol-5 -yl ] benzenesulf onamide 
as a white solid: m.p. 60.9-66.4 °C . l K NMR (CDCl 3 /300 
MHz) 5 1.93-2.01 (m, 4H) , 2.91-2.95 (m, 5H) , 3.12 (t, 2H, 
J = 7.20 Kz), 3.76-3.87 (m, 6H) , 4.50 (s, 2H) , 7 . 29-7 . 43 

35 (m, 7K) , 7.58-7.61 (m, 2H) , 7.69-7.72 (m, 2H) , 7.88-7.91 
(m, 2H) . HRMS calcd for C30H32N2O5S2 565.1831. Found 
565.1852. 
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Example 2 0 




4-[2-[3-(3,4,5,6 - Tet rahydro - 4 -me thoxypyran- 4 - 
yl ) phenyl ] me t boxy ] - 4 -phenyloxazol-5 - 
y 1 ] benzene sulfonamide 

10 A solution of 3- [ tetrahydro- (4-methoxy)pyran-4- 

yl] benzyl alcohol (prepared as described in US Patent 
5,42 4,320) (0.-C 7 g, 0.3 mmol) in 2 mL of anhydrous DMA 
was added to a suspension of sodium hydride (7.2 mg, 0.3 
mmol) in 2 mL of anhydrous DMA at 5 °C, and the reaction 

15 mixture was stirred for 20 minutes at 5 °C. A solution of 
4- [ (2-chloro) -4-phenyloxazol-5-yl] benzenesulf onamide in 2 
mL of anhydrous DMA was then added. The reaction mixture 
was stirred for 2 h at 5 °C and for 5 h at room 
temperature. The reaction mixture was quenched with 

20 water (50 mL) . The aqueous solution was extracted with 
ethyl acetate (2 x 50 mL) . The combined organic layers 
were washed with saturated brine (1 x 100 mL) , dried over 
magnesium sulfate, filtered and concentrated. The 
concentrated residue was purified by flash column 

25 chromatography on silica gel, eluting with 40% ethyl 
acetate in hexane, to give 0.1 g (64%) of 4-[2-[3- 
(3,4,5, 6 - C e trahydro - 4 -me thoxypyran- 4 -y 1 ) phenyl ] me thoxy] - 
4-phenyloxazol-5-yl] -benzenesulf onamide as a white solid: 
i H NMR (CDCl 3 /300 MHz) 5 1.95-2.06 (m, 4H) , 2.98 (s, 3H) , 

30 3.31-3.88 (m, 4H) , 4.-81 (s, 2H) , 5.53 (s,_ 2K) , 7.39-7.46 
(m, 6H), 7.55-7.67 (m, 5H) , 7.84 ( d, 2H, J = 8.70 Hz). 
HRMS calcd for C 2 3H28N 2 0 6 S 521.1746. FSund 521.1701. 
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Example 21 



o 

4-[2-[3-{3,4/5, 6 -Tet rahydro - 4 -me thoxypyran- 4 - 
yl ) phenyl ] methylthio ] -4 -phenyloxazol - 5 - 
yl ] benzene sulfonamide 

To a solution of 4- [ (2-chloro) -4-phenyloxazol-5- 
yl] benzenesulf onamide (0.21 g, 0.63 mmol) in 2 mL of 
anhydrous THF at 5 °C was added a solution of 3- 
[ t e trahydro- ( 4 -me thoxy ) pyran- 4 -yl ] benzyl mercap tan 
(prepared as described in US Patent 5,424,320) (0.15 g, 
0.63 mmol) and DBU (95 mg, 0.63 mmol) in 5 mL of THF 
while maintaining the temperature at 5 °C . The reaction 
mixture was stirred for 1 h at 5 °C for 5 h at room 
temperature. The reaction mixture was diluted with 100 
mL of ethyl acetate and washed with 1 N HC1 (1 x 100 mL) , 
saturated aqueous NaHC0 3 (1 x 100 mL) , brine (1 x 100 
mL) , dried over magnesium sulfate, filtered and 
concentrated. The concentrated residue was purified by 
flash column chromatography on silica gel, eluting with 
40% ethyl acetate in hexane, to give 0.19 g (56%) of 4- 
[2-[3-(3,4,5, 6-tetrahydro-4-methoxypyran-4- 
yl) phenyl] methylthio] -4 -phenyloxazol-5- 

yl] benzenesulf onamide as a white solid: m.p. 74.7-78.5 
°C. 1 H NHR (CDCl 3 /300 MHz) 6 1.85-1.97 (m, 4H) , 2.92 (s, 
3H), 3.71-3.85 (m, 4H) , 4.48 (s, 2H) , 4.87 (s, 2H) , 7.29- 
7.47 (m # 7K), 7.60-7.69 (m, 4H) , 7.86-7.90 (m, 2H) . HRMS 
calcd for C28K23N2O5S2 537.1518. Found 537.1516. 
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Example 22 



H 2 N* 



O 




O 



•(CH 2 ) 2 — N 



H 



O 




,F 



O 



5 N-[2-[5-[4-( Amino su If onyl ) phenyl ] - 4 -phenyl oxazol - 
2 -yl] ethyl amino] -2 - [ 3 - f luoro -5 - (3,4,5,6- 
t etrahydro-4 -me thoxypyran - 4 -yl ) phenoxy] acet amide 

Step 1, Preparation q£ 4-T2-r2-(N- 
10 ohenvlmethoxvcarbonvlamino) ethvll -4-Dhen vloxazQl-5- 

yl i frensenesul f onamjfle . 

A mixture of N-phenylmethoxycarbonyl-p-alanine (1.5 
g, 6.7 mmol) and 2-bromo-2- [ (4-aminosulf onyl) phenyl] -1- 
phenylethanone (Example 8, Step 1) (2.0 g, 5.65 mmol) in 

15 dimethylacetamide (10.00 mL) was treated with K2CO3 (0.47 
g, 3.4 mmol) and 18-crown-6 (0.033 g) and stirred at room 
temperature for 16 h. After the removal of the solvent 
in vacuo, the residue was partitioned between cold water 
(25 mL) and EtOAc (50 mL) . The organic phase was washed 

20 with water (2 x 25 mL) , dried (Na 2 S0 4 ), and concentrated 
under reduced pressure. The resulting substance (2.8 g) 
was purified by flash column chromatography on silica 
gel, eluting with 40% EtOAc in hexane, to afford the 
desired benzoin ester (2.0 g) as an amorphous substance 

25 which was used without further purification. The benzoin 
ester (1.6 g) was dissolved in glacial acetic acid (16 
mL) , created with ammonium acetate (1.25 g, 16.2 mmol) 
and heated at 90 °C under a nitrogen atmosphere for 3 h. 
After the removal of the solvent in vacuo, the residue 

30 was partitioned between water (50 mL) and- EtOAc (50 mL) . 
The organic phase was washed with water -(2 x 25 mL) , 
dried (Na2SC>4) , and concentrated under reduced pressure. 
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The resulting material was purified by flash column 
chromatography on silica gel, eluting with 50% EtOAc in 
hexane, to provide 0.85 (55%) of 4-[2-[2-(N- 
phenylmethoxycarbonyl -amino) ethyl] -4-phenyloxazol-5- 
5 yl] benzenesulf onamide as a white amorphous material: 1 K 
NMR (CDCl 3 /300 MHz) 8 7.86 (d, 2H, J = 8.4 Hz), 7.69 (c, 
2H, J = 8.4 Hz), 7.59 (m, 2H) , 7.40 (m, 3H) , 7.33 (m, 
5H), 5.45 (br, 1H) , 5.10 (s, 2H) , 4.91 (s, 2H) , 3.74 (q, 
2H, J = 6.0 Hz), 3.09 (t, 2H, J = 6.0 Hz).; FABMS m/z = 
10 478 (M+H) . HRMS calcd for C25H24N3O5S 478.1437. Found 
478.1412. 

Steo 2. Preparation of 4- f2- ( 2-aminoe thvl ) -4-ohenvl- 
oxazol- 5 -vll benzenesulf onamide. 

A solution of 4-[2-[2-(N- 
phenylmethoxycarbonylamino) ethyl] -4 -phenyl -oxazol -5- 
yl] benzenesulf onamide (Step 1) (0.75 g, 1.6 mmol) in MeOK 
(15 mL) containing acetic acid (0.1 mL) was treated with 
10% Pd on carbon (0.35 g) and stirred under an atmosphere 
of hydrogen at 50 psi at room temperature for 2.5 h. The 
catalyst was removed by filtration, and the filtrate was 
concentrated under reduced pressure to afford a white 
powder which was purified by reverse-phase HPLC using a 
gradient of 10-90% CH 3 CN in H 2 0 to afford 0.55 g of 4- [2- 
(2-aminoethyl) -4-phenyloxazol-5-yl] benzenesulf onamide as 
its trif luoroacetate salt: X H NMR (CD 3 OD/300 MHz) 6 7.91 
(d, 2H, J = 7.9 Hz), 7.74 (m, 2H, ) , 7.63 (m, 2H) , 7.44 
(m, 3H) , 3.49 (t, 2H, J = 6.6 Hz), 3.33 (t, 2H, J = 6.6 
Hz). FABMS m/z = 344 (M+H). HRMS calcd for C17H18N3O5S 
344.1069. Found 344.1048. 

Steo 3. Preparation of N- T2- f 5- f 4- (aminosulfonvl) phenyl 1 - 
4 -phenvloxa?nl-2 -vl 1 sthvlaminn 1 -2- [ 3 -f luoro-5- ( 3 , 4 , 5 . fi- 
tetrahvQro-4-meth oxvpvran-4-vl) phenoxvl -acetamide , 

To a solution of 3 -f luoro-5- (4-methoxy-3 , 4 , 5 , 6- 
tetrahydro-2K-pyran-4-yl ) -phenoxyacetic acid (0.24 g, 
0.85 mmol) (Example 8, Step 3) in dimethylacetamide (2.00 
mL) and dichloromethane (3.00 mL) , KOBt (0.18 g, 1.18 



15 



20 



25 



30 



C-2877/1/PCT 



148 

mmol) and EDC (0.17 g, 0.89 mmol) were added, and the 
resulting mixture was stirred at 0 °C for 1 h. This ■ 
reaction mixture was treated with a solution of the free 
amine generated by the addition of N-methylmorpholine 
5 (0.1 mL) to a solution of 4- [2- ( 2 -aminoethyl ) -4- 

phenyloxazol-5-yl ] benzenesulf onamide trif luoroacetate 
(0.3 g, 0.51 mmol) in dimethylacetamide (1.0 mL) at 0 °C . 
The resulting mixture was warmed to room temperature in 
16 h. The reaction mixture was diluted with 

10 dichloromethane (20 mL) , and washed sequentially with 5% 
citric acid, (2 x 10 mL) , saturated NaHCC>3 (2 xlO mL) , 
water, and dried (Na2S0 4 ) . After the removal of the 
solvent under reduced pressure, the residue was purified 
by flash column chromatography on silica gel, eluting 

15 with 80% EtOAc in hexane, to afford 0.31 g (52%) of N-[2- 
[ 5- [ 4- (aminosuif onyl ) phenyl] -4-phenyloxazol-2-yl] ethyl- 
amino] -2- [3-f luoro-5- (3,4,5, 6-tetrahydro-4-methoxypyran- 
4-yl ) phenoxy ] acetamide as a white amorphous substance: X H 
NMR (CDCl 3 /300 MHz ) 5 7.88 (d, 2H, J = 8.7 Hz), 7.72 (d, 

20 2H, J = 8.7 Hz), 7.58 (m, 3H) , 7.43 (m, 3H) , 6.74 (d, 1H, 
J = 9.6 Hz) 6.7 (m, 1H) , 6.48 (m, 1H) , 4.97 (s, 2HY , 4.51 
(s, 2H) , 3.9 (q, 2H, J = 6.0 Hz), 3.79 (m, 4H) , 3.13 (t, 
2H, J = 6.3 Hz), 2.95 (s, 3H) , 1.84 (m, 4H) . FABMS m/z = 
610 (M+H) . HRMS calcd for C 31 H33N307FS 610.2023. Found 

25 610.2016. 

BIOLOGICAL EVALUATION 

Rat Carrageenan Foot Pad Edema Test 

30 

The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially as 
described by Winter, et al., (Proc. Soc. Exp. Biol. 
Med., Ill, 544 (1962)). Male Sprague-Dawiey rats 
3 5 were selected in each group so that the average body 
weight was as close as possible. Rats were fasted 
with free access to water for over sixteen hours prior 
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to the test. The rats were dosed orally (1 mL) with 
compounds suspended in vehicle containing 0.5% 
methylcellulose and 0.025% surfactant, or with vehicle 
alone. One hour later a subplantar injection of 0.1 
5 mL of 1% solution of carrageenan/sterile 0.9% saline 
was administered and the volume of the injected foot 
was measured with a displacement plethysmometer 
connected to a pressure transducer with a digital 
indicator. Three hours after the injection of the 

10 carrageenan, the volume of the foot was again 

measured. The average foot swelling in a group of 
drug-treated animals was compared with that of a group 
of placebo-treated animals and the percentage 
inhibition of edema was determined (Otterness and 

15 Bliven, Laboratory Models for Te sting NSAIDs , in Non- 
steroidal Anti-Inf lammatorv Drugs. (J. Ldmbardino, ed. 
1985)). The % inhibition shows the % decrease from 
control paw volume determined in this procedure and 
the data for selected compounds in this invention are 

20 summarized in Table I. 

TABLE I. 

RAT PAW EDEMA 

25 % Inhibition 

S 10mg/kg bodv weight 

Example 

3 15 



30 



Evaluation of COX-1 and COX-2 activity in vitro 



The compounds of this invention exhibited 
inhibition in vitro of COX-2. The COX-2 inhibition 
35 activity of the compounds of this invention 

illustrated in the Examples was determined by the 
following methods. 
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a. Preparation of recombinant COX baculoviruses 
Recombinant: COX-1 and COX-2 were prepared as 
described by Gierse et al, [J. Biochem. , 305, 479-84 
(1995)]. A 2.0 kb fragment containing the coding 
region of either human or murine COX-1 or human or 
murine COX-2 was cloned into a BamHl site of the 
baculovirus transfer vector pVL1393 (Invitrogen) to 
generate the baculovirus transfer vectors for COX-1 
and COX-2 in a manner similar to the method of D.R. 
O'Reilly et al {Baculovirus Expression Vectors: A 
Laboratory Manual (19 92) ) . Recombinant baculoviruses 
were isolated by transfecting 4 ^g of baculovirus 
transfer vector DNA into SF9 insect cells (2xl0 8 ) 
along with 200 ng of linearized baculovirus plasmid 
DNA by the calcium phosphate method. See M.D. Summers 
and G.E. Smith, A Manual of Methods for Baculovirus 
Vectors and Insect Cell Culture Procedures, Texas 
Agric. Exp. Station Bull. 1555 (1987). Recombinant 
viruses were purified by three rounds of plague 
purification and high titer (10 7 - 10 8 pfu/ml) stocks 
of virus were prepared. For large scale production, 
SF9 insect cells were infected in 10 liter fermentors 
(0.5 x 10°/ml) with the recombinant baculovirus stock 
such that the multiplicity of infection was 0.1. 
After 72 hours the cells were centrifuged and the cell 
pellet homogenized in Tris/Sucrose (50 mM: 25%, pH 
8.0) containing 1% 3-[(3- 

cholamidopropyl ) dimethylammonio] -1-propanesulf onate 
.(CHAPS). The homogenate was centrifuged at 10,000xG 
for 30 minutes, and the resultant supernatant was 
stored at -80°C before being assayed for COX activity. 

b. Assay for COX-1 and TOY - 2 activity 
COX activity was assayed as PGE2 formed/[ig 
protein/time using an ELISA to detect the 
prostaglandin released. CKAPS-solubilized insect cell 
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membranes containing the appropriate COX enzyme were 
incubated in a potassium phosphate buffer (50 mM, pH 
8.0) containing epinephrine, phenol, and heme with the 
addition of arachidonic acid (10 ^M) . Compounds were 
pre-incubated with the enzyme for 10-20 minutes prior 
to the addition of arachidonic acid. Any reaction 
between the arachidonic acid and the enzyme was 
stopped after ten minutes at 37°C/room temperature by 
transferring 40 p.1 of reaction mix into 160 jil ELISA 
buffer and 25 indomethacin. The PGE2 formed was 
measured by standard ELISA technology (Cayman 
Chemical). Results are shown in Table II. 

Assay for 5 -Lipoxygenase activity 

The 5 -lipoxygenase (5-LO) activity of the 
compounds were determined by the calcium ionophore- 
induced Leukotriene B4 (LTB4) production in human 
whole blood. Venous blood was collected from healthy 
human donors using heparin as an anti-coagulant. Human 
blood samples (0.2 ml of a 1:4 dilution in RPMI 1640 
medium) were incubated in 9 6 -well culture plates for 
15 minutes at 37°C with test compounds dissolved in 
ethanol (EtOH; final concentration <1%) , or vehicle. 
Typically 7 concentrations of test compounds were 
examined in duplicate. A-23187 [Sigma] was added to 
the blood to a final concentration of 20 jig/ml, and 
the mixtures were incubated for 10 minutes at 37°C. 
The reaction was stopped by placing the samples on 
ice. The samples were then centrifuged at 800 x g at 
4°C for 10 minutes to pellet the cells, and the 
supernatants were recovered for quantitation of LTB4 
by ELISA (Cayman Chemical Co.; sensitivity 3 pg/ml) . 
ICso's were estimated from a four parameter logistic 
model with two parameters fixed, the minimum (0% 
inhibition) and maximum (100% inhibition) . The IC50 
value is the concentration that produces 50% 
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inhibition between the fixed values of the minimum and 

maximum. Data is reported as the mean IC50 for each 

compound. Results are shown in Table II. 

5 TABLE II . 

Example COX-2 COX-1 5-LO 

IC 5 Q_ LliM ) IC 50 _ LmM ) IC 5 Q_ QiM ) 



1 


<0.1 


38 


0.15 


2 


0.2 


>10 


0.05 


3 


<0.1 


>100 


0.02 


4 


<0.1 


<0.1 


14 


5 


<0.1 


<0.1 


17 


6 


<0.1 


2.2 


0.44 


7_ 


<0.1 


3.8 


0. 65 


3 


<0.1 


1.3 


0.3 


9 


10 


80 


>10 


12 


<0.1 


>100 


>10 


14 


<0. 1 


5.0 


0.2 


16 


<0.1 


>100 


>10 


17 


0.5 


>100 


9.8 


19 


<0.1 


2.3 


>10 


21 


<0.1 


2.6 


>10 


22 


1.1 


>100 


>10 



Also embraced within this invention is a class of 
pharmaceutical compositions comprising the active 

3 0 compounds of this combination therapy in association 

with one or more non- toxic, pharmaceutically-acceptable 
carriers and/or diluents and/or adjuvants (collectively 
referred to herein as "carrier" materials) and, if 
desired, other active ingredients. The active compounds 

3 5 of the present invention may be administered by any 
suitable route, preferably in the form of a 
pharmaceutical composition adapted" to such a route, and 
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in a dose effective for the treatment intended. The 
active compounds and composition may, for example, be 
administered orally, intravascularly (IV), 
intraperitoneally , subcutaneously , intramuscularly ( IM) 
5 or topically. 

For oral administration, the pharmaceutical 
composition may be in the form of, for example, a 
tablet, hard .or soft capsule, lozenges, dispensable 
powders, suspension or liquid. The pharmaceutical 
10 composition is preferably made in the form of a dosage 
unit containing a particular amount of the active 
ingredient. Examples of such dosage units are tablets 
or capsules. 

The active ingredient may also be administered by 
15 injection (IV, IM, subcutaneous or jet) as a composition 
wherein, for example, saline, dextrose, or water may be 
used as a suitable carrier. The pH of the composition 
may be adjusted, if necessary, with suitable acid, base, 
or buffer. Suitable bulking, dispersing, wetting or 
20 suspending agents, including mannitol and PEG 400, may 
also be included in the composition. A suitable 
parenteral composition can also include a compound 
formulated as a sterile solid substance, including 
iyophilized powder, in injection vials. Aqueous 
25 solution can be added to dissolve the compound prior to 
injection. 

The amount of therapeutically active compounds that 
are administered and the dosage regimen for treating a 
disease condition with the compounds and/or compositions 

3 0 of this invention depends on a variety of factors, 

including the age, weight, sex and medical condition of 
the subject, the severity of the inflammation or 
inflammation related disorder, the route and frequency 
of administration, and the particular compound employed, 

3 5 and thus may vary widely. The prodrug compositions 
should include similar dosages as for the parent 
compounds. The pharmaceutical compositions may contain 
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active ingredients in the range of about 0.1 to 1000 mg , 
preferably in the range of about 0.5 to 250 mg and most 
preferably between about 1 and 60 mg. A daily dose of 
about 0.01 to 100 mg/kg body weight, preferably between 
5 about 0.05 and about 2 0 mg/kg body weight and most 
preferably between about 0.1 to 10 mg/kg body weight, 
may be appropriate. The daily dose can be . administered 
in one to four doses per day. 

In the case of skin conditions, it may be 
10 preferable to apply a topical preparation of compounds 

of this invention to the affected area two to four times 
a day. 

For disorders of the eye or other external tissues, 
e.g., mouth and skin, the formulations are preferably 

15 applied as a -topical gel, spray, ointment or cream, or 

as a suppository, containing the active ingredients in a 
total amount of, for example, 0.075 to 30% w/w, 
preferably 0.2 to 20% w/w and most preferably 0.4 to 15% 
w/w. When formulated in an ointment, the active 

2 0 ingredients may be employed with either paraffinic or a 
water-miscible ointment base. Alternatively, the active 
ingredients may be formulated in a cream with an oil- in- 
water cream base. If desired, the aqueous phase of the 
cream base may include, for example at least 3 0% w/w of 

2 5 a polyhydric alcohol such as propylene glycol, butane - 
1,3-diol, mannitol, sorbitol, glycerol, polyethylene 
glycol and mixtures thereof. The topical formulation 
may desirably include a compound which enhances 
absorption or penetration of the active ingredient 

30 through the skin or other affected areas. Examples of 
such dermal penetration enhancers include 
dime thy Isulf oxide and related analogs. The compounds of 
this invention can also be administered by a transdermal 
device. Preferably topical administration will be 

35 accomplished using a patch either of the ..reservoir and 
porous membrane type or of a solid matrix variety. In 
either case, the active agent is delivered continuously 
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" from the reservoir or microcapsules through a membrane 
into the active agent permeable adhesive, which is in 
contact with the skin or mucosa of the recipient. If 
the active agent is absorbed through the skin, a 
5 controlled and predetermined flow of the active agent is 
administered to the recipient. In the case of 
microcapsules," •.the encapsulating agent may also function 
as the membrane. The transdermal patch may include the 
compound in a suitable solvent system with an adhesive 
10 system, such as an acrylic emulsion, and a polyester 
patch. 

The oily phase of the emulsions of this invention 
may be constituted from known ingredients in a known 
manner. While the phase may comprise merely an 

15 emulsifier, it. may comprise a mixture of at least one 
emulsifier with a fat or an oil or with both a fat and 
an oil. Preferably, a hydrophilic emulsifier is 
included together with a lipophilic emulsifier which 
acts as a stabilizer. It is also preferred to include 

20 both an oil and a fat. Together, the emulsifier ( s ) with 
or without stabilizer ( s ) make-up the so-called 
emulsifying wax, and the wax together with the oil and 
fat make up the so-called emulsifying ointment base 
which forms the oily dispersed phase of the cream 

25 formulations. Emulsifiers and emulsion stabilizers 
suitable for use in the formulation of the present 
invention include Tween 60, Span 80, cetostearyl 
alcohol, myristyl alcohol, glyceryl monostearate, and 
sodium lauryl sulfate, among others. 

30 The choice of suitable oils or fats for the 

formulation is based on achieving the desired cosmetic 
properties, since the solubility of the active compound 
in most oils likely to be used in pharmaceutical 
emulsion formulations is very low. Thus, the cream 

3 5 should preferably be a non-greasy, non-staining and 
washable product with suitable consistency to avoid 
leakage from tubes or other containers. Straight or 
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branched chain, mono- or dibasic alkyl esters such as 
di-isoadipate, isocetyl stearate, propylene glycol 
diester of coconut fatty acids, isopropyl myristate, 
decyl oleate, isopropyl palmitate, butyl stearate, 2- 
5 ethylhexyl palmitate or a blend of branched chain esters 
may be used. These may be used alone or in combination 
depending on the properties required. Alternatively, 
high melting point lipids such as white soft paraffin 
and/or liquid paraffin or other mineral oils can be 
10 used. 

Formulations suitable for topical administration to 
the eye also include eye drops wherein the active 
ingredients are dissolved or ' suspended in suitable 
carrier, especially an aqueous solvent for the active 
15 ingredients. The antiinflammatory active ingredients are 
preferably present in such formulations in .a 
concentration of 0.5 to 20%, advantageously 0.5 to 10% 
and particularly about 1.5% w/w. 

For therapeutic purposes, the active compounds of 
20 this combination invention are ordinarily combined with 
one or more adjuvants appropriate to the indicated route 
of administration. If administered per os, the 
compounds may be admixed with lactose, sucrose, starch 
powder, cellulose esters of alkanoic acids, cellulose 
25 alkyl esters, talc, stearic acid, magnesium stearate, 

magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium 
alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tableted or encapsulated for con- 
30 venient administration. Such capsules or tablets may 
contain a control led- re lease formulation as may be 
provided in a dispersion of active compound in hydroxy - 
propylmethyl cellulose. Formulations for parenteral 
administration may be in the form of aqueous or non- 
35 aqueous isotonic sterile injection solutions or 

suspensions. These solutions and suspensions may be 
prepared from sterile powders or granules having one or 
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more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The compounds 
may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil, cottonseed oil, 
5 peanut oil, sesame oil, benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical iart . 

Although this invention has been described with 
10 respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 



